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ADDENDA  ET  CORBIOSNDA. 

Average  Rate  of  Waaes.  At  page  25  the  average  rate  is  based 
upon  all  kinos  of  breadwinners*;  at  page  48  the  average 
rate  is  based  upon  the  wages  of  ituUe  adults  of  about 
12  selected  occupations. 

Dtifinition  of  Certain  Terms  Employed. 

Wants.  This  term  is  used  in  a  double  sense  throughout  the 
various  chapters  :  (1)  the  term  is  often  used  in  its  more 
legitimate  sense^  viz.,  appetites,  cravingSy  or  desires  ;  (2)  the 
term,  however,  is  also  employed  less  correctl]^  in  the  sense 
of  the  things,  objects,  or  desiderata  which  satisfy  cravings. 
It  is  used  in  the  latter  sense  when  such  terms  as  tne 
following  are  used :—"  creation  of  wants,"  '*  wants  in 
exchange,"  "aggregate  of  primary  wants."  "  wants  essential 
to  life."  "wants  essential  to  comfort,'  ''production  of 
wants,  "  struggle  for  wants,"  "  supplv  of  wants,"  etc.  It 
is  used  in  theHformer  sense  in  the  following  phrases  :~ 
"wants  are  interminable,"  "satisfaction  of  wants," 
"sufficiency  for  the  wants  of  all,"  etc.  On  recon- 
sideration it  would,  perhaps,  have  been  an  improvement  if 
the  term  wants  had  been  restricted  to  its  more  legitimate  use, 
as  indicating  cravings  and  desires,  or  lacks ;  and  that  the 
term  saiUifactions  should  have  been  substituted  where 
the  things  vHinted  are  concerned. 

EBBATA. 

Page  6,  line  8,  For  are  greatly    ...    are  epjoyed  read    is 

greatly    .    .    .    iseigoyed. 
Page  6,  line  16,  For  satisfaction  read  satisfactions. 
Page  10,  line  28,  For  very  read  fairly. 

Page  15,  line  5  from  bottom.  For  satisfaction  r^eu^  satisfactions. 
P^  17,  line  9,  For  increase  read  decrease. 
Page  19,  line  8,  For  polemist  read  athlete. 
Page  20,  line  28,  For  the  ideal  state  read  the  people  of   the 

iaeal  state. 
Page  22,  after  line  31,  Far  figures  given  suhstUuU  ^W?-  ==  lO''** 

hours. 
Page  22,  line  37,  For  per  day  read  per  day  fully. 
Page  23,  line  5  from  bottom,  F<yr  j£l30,000,000  read  ^£1,300.000,000. 
Page  25,  line  10  from  bottom,  /V>r  ditto  reoc^  earnings  of  ditto. 
Page  25,  line  7  from  bottom,  For  ditto  read  average  wages  per 

head. 
Page  26,  line  19,  Far  her  purchasing  read  England's  purchasing. 
Page  29,  line  1,  For  casual  read  causal 
Page  31,  line  4,  For  them  read  proprietors  of  land. 
Page  31,  line  6,  iVthus  rea<i  this. 
Page  31,  line  23^  For  it  as  a  possible  ingredient  read  them  as 

possible  ingredients. 
Page  31,  line  24,  For  it  no  more  read  they  no  more. 
Page  36,  line  32,  Far  variety  read  rarity. 
Pago  64,  line  31,  For  unsoluble  read  insolubla 
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A  meetiog  of  the  Royal  Sosiety  of  TMinania  was  held  at  the 
Tftsmuiiaii  MuBeam  oo  April  16 tb.  The  President,  His  Excellency  Sir 
Robt  G.  C.  Ha*milton,  K.G.B.,  presided,  and  there  wat  a  large 
attendance  of  Fellowrs  and  ladies,  inoladiog  Lady  Hamilton. 

The  lecretary  laid  en  the  table  the  following  additiona  to  the 
library  :— 

Annual  Report  of  the  Curator  of  the  Mnteam  of  Comparative  Zoology 
at  Howard  College  for  1887-8.— From  the  Department. 

Buletem  da  Sociedade  de  Geographia  de  Litboa,  7a  aerie.  No.  9, 
10. — From  the  Society. 

Bolelin  Mensual,  Mexico.  Tomo  1.  Nob.  8  to  10. — From  the 
Department. 

Bollettino  della  Societa  Geographica  Italiana,  Serie  III.,  Vol.  1, 
Faae  IX.  XII.— From  the  Society. 

Bulletin  de  la  Soci^t^  Imp^riale  des  Naturalistes  de  Moscow,  No.  3, 
Moscow.— From  the  Department. 

Balletio  de  la  Soci^t^  D*£thnographie,  P^ris.— From  the  Society. 

Bulletin  of  the  Museum  of  Comparative  Zoology  at  Howard  College, 
whole  series  vol  XVI ,  Noa.  2  and  3,  *'  On  the  geology  of  the  Cambrian, 
District  of  Bristol,  County  Mass.     By  N.  S.  Shaler. 

**  Fossil  Plants  collected  at  Golden,  Colorado."    By  Leo  Lesqnerliex. 

Bulletin  de  la  Soci^t^  Acad^miqus  Indo  Chinoise  de  France.  Deoxi^me 
S4rie — Tome  Deuxieme. — From  the  Society. 

Descriptive  CataIor;ue  of  the  Sponges  in  the  Australian  Museum, 
Sydney.    By  K.  Von  Lendenfeld,  P  L.D.— From  the  Trustees. 

Flora  of  British  India,  The.  By  Sir  J.  D.  Hooker,  C.B.  Part  XV.— 
From  the  Department. 

Indian  Meteoroloffical  Memoirs.  Vol.  Til.,  parts  III.,  IV.;  Vol. 
IV.,  part  6.— From  the  Department. 

Journal  of  the  Hoyal  Miurofcopical  Society.  Current  numbers.— 
From  the  Society. 

Key  to  the  system  of  Victorian  Plants,  Dlchotomous  arrangamenta 
of  the  orders,  genera  and  species  of  the  native  plants,  with  annotations 
of  primary  distinctions  and  supporting  characteristics.  Parts  1  and  2, 
1887-8.    By  Baron  MUellor.— From  the  Author. 

Mcteorologische  Bebbachtunjen,  Moscow. — From  the  Department. 

Meteorologiqal  Report  of  New  Zealand  for  1885.— From  the  Depart- 
ment. 

The  Mineral  Wealth  of  Queensland.  By  R.  L.  Jack,  F.G.S.— From 
the  author. 

Monthly  Notices  of  the  Royal  Astronomical  Society.  Current 
Numbers.— From  the  Society. 

Monthly  Weather  Report,  Canada.— From  the  Department. 

Vol.  XVII.,  No.  2,  on  the  lateral  oanal  system  of  the  Selaohia  and 
Holoephold.    By  Samuel  Green. — From  the  Department. 

Proceedings  of  the  Canadian  Institute,  Toronto,  October  1888.— 
From  the  Society. 

Proceedings  of  the  Linnean  Society  ol  New  South  Wales,  vol.  III., 
part  3rd.— l^m  the  Society. 
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Prodromns  of  the  Zoology  of  Victoria,  Decade  XVH.  By  Prof.  F. 
McCoy,  G.M.G.— From  the  Department. 

Proceediogt  of  the  Royal  Society  of  Qneenaland,  1887,  vol.  IV.; 
1888,  vols.  ur.  IV.  v.— From  the  Society. 

Psyche,  a  joomal  of  Entomology,  vol.  6,  Nos.  149  to  153.— From  the 
Society. 

Report  of  the  Mount  Morgan  gold  deposits,  Qaeensland,  1889.  By 
R.  L.  Jack,  Government  Gemogist. — From  the  Author. 

Scottish  Geographical  Magazine.  Current  Numbers.— From  the 
Department. 

Select  Fxtra-Tropical  Plants,  readily  eligible  for  Indastrial  Culture  or 
Naturalisation,  with  indications  of  their  native  countries,  and  some  of 
their  uses.    By  Baron  F.  Von  Mileller.    From  the  Author. 

Syfetematio  Account  of  the  Geology  of  Tasmania.  By  R.  M.  Johnston, 
F.L.S. — From  the  Government. 

Tabular  list  of  all  the  Australian  birds  at  present  known  to  the 
author,  showing  the  distribution  of  the  epecies  over  the  continent  of 
Australia  and  adjacent  islands.  By  £.  P.  Ramsay,  LL.D.,  etc. — From 
the  Trustees  Australian  Museum. 

Transactions  of  the  Asiatic  Society  of  Japan.  Vol.  X.V.I.,  Part 
n.—From  the  Society. 

Transactions  aad  Proceedings  of  the  Royal  Geographical  Society  of 
AuBtralasia  (Victorian  Branch).     Part  II.,  Vol.  VI. — From  the  Society. 

VerhandloDsen  des  naturhistorischeo,  Vereines  des  preuMischen 
Rheinlande,  Westfalens  und  des  Reg.  Bezirks  OsnabiUck. — From  the 
Society. 

Verhanalungen  der  Gesellschaft  FUr,  Erdkunde  Band,  XV.,  Nos.  7, 8, 
10.     From  the  Society,  Berlin. 

Victorian  Year  Book  for  1887-8.— From  the  Government  Statist 

His  Excellekot  stated  that  there  were  two  interesting  papers  to  bo 
read,  and  a  number  of  equally  interesting  ones  were  promised  durine 
the  session.  Many  of  the  subjects  hrought  forward  did  not  lena 
themselves  readily  to  discussion,  but  be  would  like  to  see  the  Fellows 
of  the  Society  intimate  with  any  subject  laid  before  them  to  give  them 
the  benefit  of  their  opinions.  This  would  make  their  meetings  more 
lively  and  interesting,  and  also  gave  an  opportunity  to  those  who  had 
read  papers  to  correct  any  misunderstandings  or  wrong  impressions 
that  msy  have  arisen  from  the  reading  of  those  papers.  He  trusted* 
therefore,  that  they  would  have  freer  and  fuller  discussions  than  they 
had  had  during  previous  sessions. 

PAPERS. 

THl  *'IB0N  blow"  at  THB  UNDA  OOLDnSLD. 

Mr.  Albx.  Morton,  F.L.S.,  read  a  paper  by  Mr.  Gustav  Thurean. 
F.G.S.,  on  **  The  « Iron  Blow '  at  the  Linda  Goldfield."  In  it  the  writer 
gave  his  opinion  that  this  unique  gold  formation  was  due  to  volcanic 
agency,  and  not  as  Mr.  R.  M.  Johnston  contended,  to  local  decom- 
position, especially  as  far  as  the  darJL-coloured  and  pulverulent  masses 
are  concerned.  Decomposition,  he  believed,  was  a  chemical  process  by 
which  the  destruction  of  one  or  more  substances  leads  to  the  so  ostitution 
and  depositing  of  quite  different  matters,  thereby  brinsing  about  the 
re-srrangement  of  the  former  original  substances  in  quite  different  forma. 
The  analyses  of  Mr.  Ward  conclusively  proved  the  almost  total  absence 
of  gold  in  the  pyrites  veins  or  beds,  which  are  very  dense  and 
excessively  solid,  and  which  have  undoubtedly  resisted  both  decom- 
position and  dissolution  for  ages,  therefore  he  asked  how  it  was  possible 
that  these  almost  non-auriferous  vein  bi-sulphidea  produced  on  their 
anppoaed  (inert)  decomposition  that  peculiar  purple  mineral,  assaying. 
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•«B  reported,  oonsiderably  above  170oz.  of  gold  to  the  ton.  Again,  thoee 
yery  solid  pyritei  oontain  no  barytei,  which  latter  minerais  he  firrt 
discovered  aa  the  neoeaeary  adjunct  to  the  gold.  Sap{)09ing,  however^ 
as  Mr.  Johnston  had  stated,  that  the  "Iron  Blow  is  the  result  of 
oxidation  of  pyrites  similar  to  that  now  so  largely  associated  with  it," 
it  would  be  necessary  to  bear  in  mind  that  as  proved  from  analysis  they 
had  first  to  deal  with  a  nearly  non-anrif areas  bi  salphide  of  iion,  con- 
taining no  baryta  to  speak  of,  and,  secondly,  that  water  is  assumed 
to  have  produced  the  rich  pulverulent  gold  rook  by  means  of  the 
decomposition  of  the  former,  and  contemporaneously  or  subsequently 
by  means  of  infiltration  filled  the  fissure,  and  that  small  diMeminatea 
particles  of  barvta  appeared  either  before  or  during  the  proceaa  of 
oxidation.  In  hla  (Mr.  Thureau'a)  opinion  everything  pointa  to  a  more 
drastic  proceaa  of  origination  than  aimple  and  quiescent  decompoaition, 
•nd  to  him  it  becomea  clear  to  the  cloae  and  careful  obaerver  of  theae 
unique  gold  depoaita  in  situ  that  dynamicnl  geology  can  alone  account 
for  these  strictly  speakiog  volcanic  products.  Having  had  opportunities 
for  examining  active  *'  mad  volcanoes  "  in  the  United  States,  and  as  the 
process  observable  there  in  active  progress  assimilates  a  great  deal 
to  what  can  be  seen  in  its  ''  dead  state  "  at  the  «<  Iron  Blow  "  of  baryta 
is  substituted  for  silica,  as  matrix  in  the  Uttar  case,  the  question  of 
origin  as  to  both  metalliferous  deposito  is  not  only  in  his  opinion,  very 
suggestive,  but  forms  the  only  possible  true  solution  of  the  case. 

In  consequence  of  the  absence  of  Messrs.  Johnston  and  Ward  it  was 
'decided  to  postpone  discussion  until  next  meetiog. 

TIDB  OBSERVATIONS  AT  HOBABT. 

Mr.  A.  Mault  read  a  paper  on  '*Some  tide  observations  taken  at 
Hobart  during  February  and  March,  1889,"  in  which  he  stated  that  with 
a  wish,  firstly,  to  obtain  information  connected  with  the  drainage  of 
Hobart,  and,  secondly,  to  fix  the  mean  sea  level  for  geodetic  and 
ongineeiing  matters  to  get  a  series  of  tidal  observations,  he  had  arranged 
with  Captain  Oldham,  of  H.M.S.  Egeria,  that  observations  be  taken 
At  the  New  Wharf  by  the  automatic  tide  gause  belonging  to  that  boat, 
•nd  the  result  briefly  was  as  follows : — 1.  The  tides  are  subject  to  a 
large  diurnal  inequality,  the  highest  high  water  being  followed  by  the 
lowest  low  water.  The  tide  then  rises  to  a  lesser  high  water  and  falls 
to  a  lesser  low  water.  2.  With  the  moon's  declination  north  the  higher 
high  water  follows  the  superior  transit  of  the  moon ;  with  the  moon's 
declination  south  the  higher  high  water  succeeds  the  inferior  transit.  3. 
The  greatest  range  of  tide  appears  to  occur  about  two  days  after  the 
moon  has  reach^  ito  greatest  north  or  south  declination  :  the  least 
range  when  the  declination  is  zero.  4.  H.W.F.  and  C.  occurs  at 
Hobart  at  8h.  15m.  Springs  rise  3ift.  to  4ift.  and  2ft.,  neaps  2ift.  In 
^e  letter  to  him  from  Captain  Oldham  the  following  words  occur  : — 
'*  From  these  observations  the  mean  tide  Invel  is  8ft.  2*7in.  on  the  gauge 
or  35-255ft.  below  the  datum  mark  on  the  Town  Hall."  In  the  letter  it 
was  also  stated  that,  as  these  observations  were  only  for  one  month 
and  as  probably  the  mean  tide  level  vaiies  at  different  seasons,  to  get  a 
•atisfactory  result  a  year's  observation  should  be  obtained."  He  (Mr. 
Mault)  was  glad  to  say  that  the  Hobart  Marine  Board  were  obtaining 
-an  automatic  gauge,  so  that  the  observation  could  be  continued.  For 
the  purpose  of  more  readily  comprehending  the  information  contained  in 
thoee  observations,  he  had  prepared  diagrams  showing  the  occurrence  of 
aprings  at  greatest  declination,  and  oot  at  new  and  full  moon,  and  that 
there  is  no  ''age  of  the  tide"  at  Hobart.  Diagrams  were  also 
jtppended,  showing,  for  comparison,  a  fortnight's  tide  curves  at  Hobart« 
^•nd  afortsiight'a  at  Bombay,  and  another  repreaenting  a  normal  curve  of 
lonitidal    intervals.      The   irregularities  which   appeared   by   theaa 
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diagrams  showed  that  no  time  of  high  water  on  the  day  of  new  or  f  aU 
moon  conld  be  fixed,  although  Captain  Oldham  mentions  8h.  ISmin. 
He  pressed  on  the  Society  the  need  of  cooperating  with  the  Marine 
Board  in  the  taking  of  observations.  The  force  and  direction  of  the 
wind  also  had  an  influence  that  most  be  noted.  The  highest  tides 
occurred  with  the  wind  blowing  from  north  end  north-easterly  points. 
The  barometer  also  should  be  noted,  as  a  fall  of  lin.  in  the  luirometer 
meant  a  rise  of  20in.  in  the  sea  level.  He  also  suggested  that  the 
Marine  Board  be  asked  to  get  their  lighthousekeepers  to  keep  a 
register  of  the  high  and  low  water  times. 

A  DESIRABLE  CHANGE. 

Mr.  W.  Benson  read  a  paper  in  which  he  pointed  out  that  the  work 
of  the  Society  had  and  was  rendering  practical  and  substantial  benefits 
to  the  colony  at  large,  but  was  of  opinion    that   it  might  be  made 
of   still  ffreater   interest  and  value.    There  were  two  classes  amongst 
the  members,  first  savants  or  specialists,  and  secondly  those  who  had 
not  thoroughly  studied  any  special  subject.    So  far  as  the  meetings  of 
the  Society  were  intended  for  the  interchange  of  notes  upon  new  dis- 
ooveries,  the  reading  of  papers  prepared  by   savants   and   specialists 
was  natural    and  proper,    though    he    doubted  whether  those  who 
merely  heard  them  read  could  gain  as  full  a  koowledge  of  their  con- 
tents as  they  could  by  studying  them  in  the  Society's  printed  proceed- 
ings.   Opportunities  for  self -instruction  in  all  local  branches  of  science — 
local  geology,   botany,    natural  history,  and  the  like — were  very  few 
compared  with  what  had  been  provided  for  English  students.    Here 
text  books  hardly  existed,  and  Englbh  works  were  in  many  cases  unsuit- 
able.    He  would  therefore  ask  the  Society  to  consider  whether  means 
conld  not  be  devised  for   affording  instruction  of  a  more  elementary 
and  general  kind,  and  he  did  not  know  of  any  other  organisation  sa 
well  qualified  to  do  the  work.    He  wished   the  rising  generation  to 
become  more  interested  in  the  physical  history  of  their  native  land, 
its  fauna,  flora,  and  so  forth.    The  taste  for  such  studies  when  once 
acquired  rarely  left  a  man,  and  developed  afterwards  along  the  linea 
of  his  peculiar  preference,  and  thus  the  whole  field  of  scientific  enquiry 
became  graduailly  occupied.      He  proposed  for  consideration  the  aesir- 
ability  of  initiating  courses  of  popular  lectures  on  scientific  subjects, 
nnder  the  auspices  of  the  Society,  not  restricted  to  members,  but  open 
to  all.    He  would  like  to  see  the  Museum  made  use  of  on  all  oocasion^ 
where  its  cabinets  could  be  used  as  illustrations.    Another  thing  which 
might   be  attempted  in  connection  w^ith  the  Society,  was  the  forma- 
tion of  a  Field  Naturalists'  Club.     One  other  matter  which  might 
well  interest  the  Society  was  the  introduction  of  local  science  primers 
.for  school  use.    His  chief  desire  was  to  supplement  rather  than  subvert 
the  work  of  the  Society.    For  years  science  stood  apart,  its  affairs  were 
assumed  to  be  above  the  popular  understanding,  but  that  had  all 
been  changed,  and  in  Huxley,  Tyndall,  and  many  others  they  saw 
men  of  the  highest  scientific  rank  taking  the  lead  in  bringing  their 
ohosen  studies  home  to  the  minds  of  the  masses ;    consequently  the 
Society  need  not  fear  that  anything  it  might  do  would  be  ir^ra  dig. 
He  hoped  the  love    of  science  for  its    own  sake  would    suffice   to 
induce  one  or  more  of  their  savants  to  lecture,  and  permit  the  ex- 
periment to  be  tried.     If  the  Council  of  the  Society  could  keep  an 
open  eye  for  any  opportunity  that  might  arise  to  interest  the  public, 
and  especially  the  young,  he  had  faith  that  good  results  would  follow. 

NOTES  AND  EXHIBITS. 

The  Secretary  drew  attention  to  a  rare  bird  that  had  lately  been 
shot  near  Muddy  Plains.    It  was  commonly  known  in  Australia  as  the 
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**  naiikeea  kestrel,"  Tinnvneulue  einheeroidea,  Mn  Morton  stated 
that  it  was  a  singular  coincidence  that  in  April  1875,  two  specimens 
now  in  the  Mosenm,  were  shot  at  SorelL  On  dissection  the  bird  n^w 
exhibited  proved  to  be  a  female.  The  habitat  of  this  bird,  as  recorded 
In  Dr.  Bamsay's  list,  was  N.W.  Australia,  Qaeenaland,'and  Victoria. 

Another  specimen,  **  the  aplden  plover,'*  GharadriuB  fulvus,  shot  at 
the  Great  Lake  by  Mr.  T.  Clarke,  as  also  a  grebe,  Podkepa  Auitralia^ 
•hot  by  the  same  gentleman,  was  shown,  having  been  shot  at  the 
Great  Lake. 

The  Secbxtabt  also  drew  attention  to  a  valoable  collection  of 
minerals  from  the  great  Broken  Hill  Mine  that  had  been  kindly  pre- 
sented to  the  Mnsenm  by  Mr.  F.  Back,  General  Manager  TasmaniMi 
Government  Railways. 

Mr.  J.  B.  MgClymont,  M.A.,  stated  he  had  much  pleasure  in  placing 
on  record  a  new  bird  to  the  lists  of  birds  at  Tasman's  Peninsula,  the 
brown  quail,  Synoictia  Auairalis.  He  alio  exhibited  a  specimen  of 
native  bread,  with  a  peculiar  fungus  growing  from  the  bread. 
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MAY,  1889. 

The  monthly  evening  meeting  was  held  on  May  14th.    The  President,  His 
Excellency  Sir  Robert  G.  C.  Hamilton,  K.C.B.,  presided. 
Mr.  B.  Price- Williams  was  introduced  as  a  visitor. 

OSCILLATION  OF  LAND  AND  SEA  LEVELS. 

Captain  Shobtt,  B.N.,  read >  paper  on  "The  possible  oscillation 
of  levels  of  land  and  sea  in  Tasmania  during  recent  years."  He  referred 
to  the  earth  tremors  experienced  during  the  years  of  1883-86^  prior 
to  the  Tarawera  eruption,  in  this  and  adjacent  colonies,  and  these 
phenomena  being  knovrn  to  often  be  associated  viith  local  changes  of 
sea  and  land,  he  was  led  to  form  the  opinion  that  it  was  of  great 
importance  that  it  should  be  ascertained  whether  recent  chansea 
could  be  traced  along  the  coast  line  of  this  island.  Qreat  difficulty^ 
naturally  arose  owing  to  the  fact  that  with  but  one  isolated  exception 
no  definitely  fixed  marks  were  in  existence.  This  exception  was  a 
tide  mark  taking  the  form  of  a  broad  arrow  on  the  Isle  of  the  Dead» 
situate  off  Point  Puer,  Port  Arthur.  This  mark  was  cut  in  the  rock  by 
Mr.  Lempriere.  He  bad  made  efforts  to  discover  further  records  relating 
to  Mr.  Lenipriere's  observations,  having  applied  to  Mr.  Wharton,  Hydro- 

Srapher  of  the  Admiralty,  but  without  success.  By  observations  made  in 
'ebruary  of  last  year,  it  was  apparent  that  there  had  been  no  practical 
alteration  of  the  levels  of  sea  and  land  during  the  past  47  years.  This, 
however,  only  bore  reference  of  a  reliable  character  in  so  far  as  the 
southern  portion  of  the  island  is  concerned.  Regarding  the  northern 
portion  no  reliable  data  existed,  but  it  was  interesting  to  note  that 
Captain  Miles  had  learned  from  the  half>oastea  of  the  Fumeanx  Qronp 
that  they  had  noticed  an  apparent  decrease  of  depth  of  water  over 
certain  well-known  rocks  during  recent  years.  He  njekd  taken  steps  to 
fix  a  tide  mark  on  Flinders  Island,  permitting  of  observations  being 
made  in  future,  and  urged  the  necessity  of  making  such  marks  on 
various  parts  of  the  coast  line  of  the  colony. 

CONOBATULATOBT. 

Mr.  Babnabd  desired,  on  behalf  of  the  Royal  Society,  of  which  he 
was  one  of  the  oldest  vice-presidents,  to  thank  His  Excellency  for 
tiie  part  taken  by  him  in  that  afternoon's  proceedings  relative  to 
the  new  wing  now  added  to  the  Museum  buildins.  He  referred  to  the 
■mall  beginnings  in  the  matter  of  a  museum  first  taken  up  by  the 
Tasmanian  Scientific  Institution,  of  which  Institution  only  two  members 
— Dr.  Agnew  and  himself — now  remained  alive.  They  then  had  an 
exhibition  oif  specimens  in  a  room  in  Macquarie-etreet  without  any 
attempt  at  classification.  He  congratulated  the  Royal  Society  on  the 
progress  made,  and  also  the  Museum  Trustees  on  the  fine  addition 
to  their  building,  fur  despite  the  fact  that  there  were  some  persona 
who  regarded  the  Museum  and  Royal  Society  as  separate  institutions,  he 
could  not  in  his  mind  separate  them,  for  they  had  one  object,  the 
advancement  and  increase  of  knowledge.  He  also  referred  in  con- 
gratulatory terms  respecting  the  movement  in  the  direction  of  an  art 
gallery. 

PAPERS. 

THE  ENGLISH  AT  THE  DEBWENT  AND  THE  BISDON   SETTLEMENT. 

Mr.  J.  B.  Walkeb  read  a  paper  on  this  subject.  He  referred  to  a 
paper  read  by  him  last  November  on  French  visits  to  this  colony  and. 
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their  nippoted  deaign  of   oolonldnff  it,  and  stated  that  the  present 

eper  would  follow  the  ooaise  of  English  discoveries  in  Sonthem 
Mmania.  The  English  discoverer  of  the  Derwent  was  Lieut.  John 
Hayes,  of  the  Hon.  East  India  Co.'s  Service.  In  those  days  the  East 
India  Ca  claimed  a  monopoly  of  the  trade,  not  only  with  India  and 
China,  but  with  the  whole  of  the  Pacific  and  New  Holland.  So  late 
as  1806  the  company  sncoessfully  resisted  the  landing  and  sale  in 
England  of  a  cargo  of  oil  and  seal  skins  shipped  by  a  Sydney  firm,  the 
ground  being  that  it  was  infringement  of  their  monopoly.  Haves' 
expedition  was  the  only  one  ever  sent  by  the  company  to  assist  in  Aus- 
tralian diKx>very.  Hayes  was  i^^rant  of  D'Entrecasteaux's  surveys, 
and  when  he  came  up  the  river  in  1794  he  thought  it  was  an  original 
discovery,  and  named  it  the  Derwent.  He  also  named  Mount  Direction, 
Prince  of  Wales  Bay,  Cornelian  Bay,  Riidon  Cove,  and  other  places. 
The  vessel  carryiog  Hayes'  charts  and  papers  to  England  was  captured 
by  the  French  and  all  hu  journals  taken  to  Paris,  and  the  result  of  his 
voyage  was  lost.  The  next  visitors  to  the  Derwent  were  Flinders  and 
Bass,  in  the  Norfolk.  They  circumnavigated  Tasmania  for  the  first 
time  and  surveyed  the  Derwent.  Bass  gave  a  favourable  description  of 
the  country  on  the  shores  of  that  river,  and  was  particularly^  struck  with 
the  advantages  of  Risdon.  It  was  probably  owing  to  hu  report  that 
Governor  Eiog  instructed  Lt.  Bowen  to  form  his  settlement  there. 
The  paper  then  proceeded  to  give  the  histonr  of  the  Risdon  settlement, 
principally  from  information  contained  in  documents  preserved  in  the 
English  State  Record  Office,  and  which  were  lately  copied  by  Mr.  Jas. 
Bonwick  for  the  Tasmanian  Government.  The  first  settlement  in 
Tasmania  was  made  on  September  12,  1S03,  on  the  hill  near  Risdon, 
on  which  the  house  of  the  late  Mr.  T.  Q.  Gregson  stands,  a  most 
unsuitable  site,  as  it  afterwards  proved.  From  the  very  commencement 
Bowen  had  great  trouble  with  his  people,  the  prisoners  being  of  a  very 
bad  class,  li^y,  useless,  and  ill-behaved.  The  few  soldiers  who  formed 
his  guard  were  discontented  and  almost  mntinons.  A  few  weeks  after 
Bowen's  arrival  a  reinforcement  of  prisoners  and  soldiers  was  sent  from 
•  Sydnev,  making  the  number  up  to  about  100,  but  the  new  arrivals 
proved  no  better  than  the  first.  Very  little  in  the  way  of  progress  was 
aooomplished,  and  when  Gk)vemor  Collins  arrived  in  February,  1804,  he 
found  no  ground  had  been  prepared  for  sowing.  Prisoners  escaped  from 
the  colony,  and  the  soldiers  robbed  the  stores.  In  February,  1804, 
Governor  Collins  abandoned  the  proposed  settlement  at  Port  Phillip, 
and  brought  his  colony  to  the  Derwent.  He  abandoned  Risdon  as 
unsuitable,  and  chose  the  present  site  of  Hobart  for  his  new  town. 
Bowen  was  at  the  time  absent  in  Sydney,  whither  he  had  taken  a  soldier 
to  be  tried  for  robbery.  When  he  returned  he  found  Collies  in 
command  at  the  new  settlement  in  Sullivan's  Cove.  The  little  party 
at  Risdon  were  In  a  sad  condition,  short  of  food,  and  altogether 
demoralised.  Lt.  Bowen  was  still  left  in  charge  of  the  Riidon  colony, 
and  on  May  3, 1804,  the  first  affray  took  place  between  the  English  and 
the  aborisines  at  Risdon.  The  cause  of  this  unfortunate  occurrence  was 
the  arrival  of  200  or  300  natives  who  had  come  to  hunt  kangaroo.  They 
did  not  attack  the  settiers,  but  their  appearance  created  a  panic,  which 
resulted  in  the  soldiers  firing  upon  the  blacks,  killing  a  number 
▼ariously  estimated  at  from  three  to  50.  This  was  the  beginning  of 
the  troubles  with  the  natives  which  lasted  for  nearly  30  years,  and 
ended  in  the  almost  complete  destruction  of  the  native  race,  and  the 
removal  of  the  remnant  to  Flinders  Island,  In  May  1804  the  Risdon 
■ettiement  was  abandoned,  and  all  the  soldiers  and  the  prisoners 
comprising  it,  except  about  a  dozen  were  sent  back  to  Sydney  in  the 
month  of  August.  Lieut.  Bowen's  pay  for  14  months  governorship  was 
lOOgns.  He  returned  to  England,  and  as  captain  of  an  English  man-of- 
war,  served  daring  the  later  yean  of  the  French  war,  dying  in  1828. 
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OPINIONS  ov  A  yjsaoR, 

Mr.  Fbioe-Williams  ezpreased  the  deep  interest  he  had  felt  in  the 
papers  read  that  evening.  He  was  of  opinion  that  the  snegestion 
respecting  the  recording  of  the  earth's  changes  and  the  relative  levels  of 
the  earth  and  sea  shoald  be  given  effect  to  in  all  ]Pf rts.  It  was  highly 
gratifying  to  find  to  what  extent  the  scientific  efforts  were  carried  m 
this  colony. 

THE  IBON  BLOW  AT  THE    UNDA    OOLDnFLD 

.  Mr.  B.  M.  Johnston  read  a  paper  on  this  subject,  in  which  he  set 
forth  that  the  differences  of  opinion  as  between  himself  and  Mr.  Thnrean, 
fortunately,  were  not  of  a  senons  nature,  and,  according  to  Mr.  Thurean's 
recent  ezplanatinn,  he  perceived  they  were  more  due  to  the  confused 
way  in  which  descriptive  terms  were  employed  than  to  any  real 
differences  of  opinion.  The  question  between  them  had  been  altogether 
misconceived  by  Mr.  Thureau.  If  Mr.Thnrean  hsd  discussed  the  Iron 
Blow  onestion  without  confusing  these  two  fundamental  considerations 
it  would  have  placed  the  issues  between  them  in  a  very  small  compasr. 
In  the  course  of  the  paper  he  contended  that  the  fissure  at  the  Linda  was 
oriffinally  caused  by  the  same  dynamic  forces  which  caused  the  tilting* 
folaing,  and  metamorphoses  of  the  crystalline  rocks,  and  that  those 
mighty  effects  were  primarily  caused  by  the  gravitation  of  the  outer  crust 
towards  the  shrinking  and  cooling  central  mass  of  the  earth.  Mr. 
Thureau's  reply  firmly  established  his  opinion  "  That  the  four  principal 
elements— iron,  barytes,  sulphur,  and  gold — were  originally  precipitated 
from  solution."  That  both  decomposition  and  recomposition  in  mineral 
veins  are  among  the  most  common  of  all  occurrences  and  cannot 
reasonably  be  disputed;  and  finally  that  true  mud  volcMioes  differ 
widely  in  characteristics  from  the  phenomena  associated  with  the 
linda  Iron  Blow,  and  neither  in  their  mode  of  appearance,  nor  in  their 
characteristic  contents,  show  the  slightest  correspondence  with  the 
metalliferous  fissure  lodes  of  the  Linda  district.  Furtiier  discussion 
was  postponed  till  the  June  meeting. 

OOHFUMENTABT. 

Votes  of  thanks  to  the  writers  of  papers,  closed  the  proceedings. 
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JUNE,  1889. 

The  moathly  evening  meeting  was  held  on  Jane  11th.  The  Pretident» 
Hii  Excellency  Sir  Bobt.  G.  C.  Hamilton,  K.C.B.,  in  the  chair. 

KBW   MEMBERS. 

The  following  gentlemen  were  balloted  for.  and  declared  elected 
aa  Fellows :— Messrs.  H.  Herbert  Oakley.  Chas.  £.  VValch.  Howard 
Wright,  John  Mitchell,  and  Geo.  Lightly. 

LABOB  AUSTBAUAK  TREES. 

The  Secretary  (Mr.  A.  Morton)  read  the  following  letter,  nnder 
date  28th  nit.,  received  trom  the  Hon.  F.  Stanley  Dobson,  Mel- 
bonme: — 

My  Dear  Sir,— Instigated  by  Oliver  Wendell  Holmes,  I  have  been 
trying  to  get  ascertained  the  actual  height  of  our  tallest  gum  trees. 
Baron  von  MUUer  in  his  *<  Botanic  Teaohhigs"  speaks  of  600ft.  !  In 
oor  recent  Exhibition  was  the  photo  of  the  butt  of  a  tree  called 
"  The  Baron,"  which  was  stated,  as  per  note  thereto  snnexed,  to  be 
464ft.  measured.  I  gravely  doubted  this,  and  I  arranged  with  the  Hon. 
J  as.  Monro,  who  wss  appointed  with  myself  to  control  and  appro- 
priate the  expenditure  of  £100  from  the  trustees  of  the  Public  Library ; 
£100  from  the  Commissioners  of  the  recent  Exhibition,  and  any  further 
•am  up  to  £800  that  might  be  necessary  from  our  Lands  department — 
to  have  this  specially -named  tree  measured  and  photoed.  Mr.  Munro 
advertised  a  reward  of  £100  from  his  own  pocket  for  any  one  who 
would  point  out  to  a  licensed  Government  Surveyor  a  tree  reaching 
400ft.  Mr.  Munro  and  I  obtained  through  the  Hon.  Mr.  Dow.  Minister 
of  Lands,  reports  from  the  surveyors  in  his  department  as  to  any 
exceptionally  Urge  trees  within  their  knowledge.  The  highest  turned 
out  to  be  a  tree  near  Ueerim,  in  Gippsland,  which  reached  (I  am 
speaking  from  memory)  325ft,  at  any  rate  it  was  the  largest  that  our 
■urveyors  and  photographers  could  get  at.  **  The  Baron '"  was  known 
only  to  a  Mr.  Boyle,  and  to  a  photographer.  Mr.  Carie,  the  gentleman 
whose  photo  of  the  butt  appeared  in  our  Exhibition.  Mr.  Carie 
would  not  say  where  it  was.  so  I  wrote  to  Mr.  Boyle,  and  he  consented 
to  guide  anyone  whom  I  choose  to  send  to  the  tree.  I  saw  Mr.  Perrin 
and  Mr.  Dow,  and  it  was  arranged  that  Mr.  Perrin  and  Mr.  Fuller. 
m  Government  surveyor,  should  arrange  to  go  with  Mr,  Boyle  to  the 
spot.  They  went,  and  when  Mr.  Perrin  saw  that  the  trees  on  the 
Sassafras  Valley  were  very  tall,  he  set  four  men  to  work  to  clear 
*  the  scrub  and  undergrowth  away,  so  as  to  allow  both  a  theodolite 
And  a  camera  to  work  on  "  The  Baron."  and  to  other  trees  in  the  neigh- 
bourhood. Allowing  time  for  the  clearing,  he  returned  with  surveyor 
and  photographer,  and  we  now  find  that  the  *'  Baron  '*  Instead  of 
being  464ft.  is  only  210ft.  Ohi.  No  tree  in  the  neighbourhood  reached 
dOOlft.  Now,  I  believe  that  your  Tasmanian  trees  beat  ours,  and  aa 
I  am  most  anxious  to  set  the  matter  finally  at  rest.  I  am  writing  to 

nand  through  you  to  the  members  of  the  Boval  Society  to  get,  If 
an,  verified  statements  of  the  height  of  Tasmanian  trees.  I 
remember  that  Sir  William  Denison  measured  some  trees  near  the 
Hnon,  and  in  one  of  the  Tasmanian  Exhibitions  the  printed  cataloguop 
unless  my  memory  fails  me  sadly,  was  contained  his  measurement 
of  tiie  tree,  and  a  further  statement  of  the  number  of  8ft,  and 
6ft.  palings,  the  number  of  shingles  and  laths  cut  out  of  it,  and  the 
price  which  this  timber  realised  in  the  Melbourne  market^something 
.  Uke  £260.  as  our  first  goldfield    rush  was  then  at  its  height,  say. 
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1853  or  1854.  Sir  William's  tree  reached,  I  think  dimly,  290ft. 
before  a  branch  was  given  off  and  then  ran  up  some  60ft.  or  6Gft. 
more.  Now,  I  want  to  ask  you  to  turn  up  this  record  and  to  let  me 
know  the  resnlts.  You  must  have  other  records  of  big  trees — ^some 
which  were  cut  down  by  the  convicts  near  Port  Arthur  must,  I  believe, 
have  exceeded  any  record  I  have  seen,  and  probably  none  remains. 
This  is  a  matter  of  Australian  interest,  and  1  feel  sure  that  your 
Society  will  aid  us  now  that  we  are  trying — with  sufficient  funds  at 
our  back — to  find  out  the  height  of  the  tallest  gum-tree  in  Victoria.  It 
is  humiliating  to  have  to  give  up  the  idea  of  the  500ft.  tree  of  which 
the  Baron  V.  Mtlller  wrote,  but  the  close  investigation  now  going  on 
will  serve  to  give  us  data  from  actual  measurement,  and  not  from  the 
excited  fancy  of  bush  explorers.  If  you  can  assist  me  in  this  matter  I 
shall  be  very  grateful. 

Mr.  SwAK  stated  that  the  late  Anthony  TroUope  had  expressed  the 
opinion  that  the  Victorian  trees  equalled  in  height  those  of  America. 
His  own  personal  observations  had,  however,  been  only  in  regard  to 
girth  measurement. 

Colonel  Leoge,  R.A.,  expressed  the  opinion  that  it  would  be  well  if 
the  Qovemment  would  assist  in  the  matter  of  obtaining  reliable  infor- 
mation as  to  the  height  of  their  forest  trees.  Doubtless  great  misap- 
prehension existed  on  this  subject.  Personally  he  had  never  seen  any 
trees  which  exceeded  250ft.  in  height. 

Mr.  C.  H.  Grant  exprassed  the  opinion  that  the  Maraposa  and 
Calaveras  trees  were  larger  than  those  of  these  colonies. 

Mr.  Madlt  explained  the  method  in  which  the  height  of  trees  might 
be  easily  ascertained.  He  thought  the  maximum  height  brought 
under  his  notice  was  at>ont  283ft. 

PAPERS. 

ANOOSA  goat  7ABMING. 

Mr.  Jambs  Andrew  read  a  paper  on  this  subject  which  had  not  come 
under  the  notice  of  the  Society  since  1874,  when  an  effort  was  made  to 
stimulate  popular  interest  in  favour  of  a  trial  in  this  colony  of  a  descrip- 
tion of  stock-farming,  elsewhere  found  so  profitable.  This,  however, 
has  proved  ineffectual,  and  it  was  a  regrettable  matter  that  mohair 
(the  fleece  of  the  Angora  goat)  was  absent  from  the  list  of  our  exports. 
In  Asia  Minor,  the  natural  habitat  of  the  Angora  goat,  the  present 
yalue  of  hair  exported  from  the  province  amounted  to  £200,000  per 
annum.  Col.  Henderson  was  the  first  introducer  of  the  fl;oat  in  the 
Cape  Colony,  and  from  an  export  of  l,0361bs.  in  1862  up  to  1887  the 
trade  had  grown  to  7,154,000,  of  a  value  of  £268,500,  a  fall  of  Id.  per 
lb.  on  the  preceding  year's  clip.  An  additional  item  of  export  was  the 
■kins,  valned  at  £100,000,  and  even  these  figures  failed  to  represent 
the  total  valne  of  the  products  ofr  this  useful  animal,  for  the  flesh  of 
the  wether  had  been  proved  to  be  an  excellent  article  of  food.  Latest 
returns  from  the  Cape  showed  the  number  of  Angora  goats  in  the 
colony  to  be  two  and  a  half  millions.  Mr.  Scott,  Minister  to  Turkey 
in  1848,  was  the  introducer  of  the  goat  into  America,  but  the  industry 
had  not  equalled  the  South  African.  As  an  evidence  of  the  market 
which  existed  for  the  fleeces  he  quoted  from  the  Tariff  CommiBsion 
oi  the  United  States,  in  which  it  was  stated  that — '*  The  supply  pro- 
duced in  the  States,  if  multiplied  threefold,  would  not  be  sufficient 
to  furnish  material  for  the  plushes  now  used  in  the  railway  cars  of  that 
oonntry  alone."  The  history  of  the  endeavour  to  establish  the  industry 
in  Victoria  had  not  been  very  satisfactory.  It  was  feasible  to  cross  with 
the  common  goat  the  fleece  of  the  fourth  generation,  pure  sires  being 
used  being  equal  for  market  purposes  to  that  of  the  pure-bred ;  51b8. 
might  be  taken  as  a  fair  average  of  a  well-kept  grade  flock  shorn 
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onoe  a  year.  Any  staple  of  over  4in.  in  length  would  inffioe  for 
BMnnfactariDg  pnrpoieB.  {^hearing  in  South  Africa  was  nsually 
ooodttoted  in  a  somewhat  slovenly  manner,  and  sorting  bnt  inefficieDtly 
carried  oat.  Some  trouble  arose  at  kidding  time,  owing  to  the 
helplessness  of  the  young,  and  the  want  of  strong  maternal  instinct  on 
the  part  of  the  dams.  The  trouble  and  expense  of  managing  the 
flock  would  be  less  than  in  the  case  of  iiheep,  goats  being  the  more 
Intelligent,  and  less  liable  to  destruction  by  dogs.  Their  attachment 
to  home  enabled  dependence  to  be  placed  on  their  return  at  night. 
Their  introduction  would  not  encroach  on  the  pasturaee  available  for 
■heep  ;  indeed,  the  reverie,  for  Angoras  had  been  found  to  be  excellent 
pioneers  in  dearmg  up  new  country  for  sheep  and  cattle,  and 
were  positively  a  benefit  to  other  stock,  especially  sheep.  An  immense 
amount  of  lana  now  valueless  could  be  utilised  for  good  farming,  and  an 
important  fact  was  that  they  did  not  appear  subject  to  dietetic  Uifloences 
such  as  were  sheep,  and  appeared  to  suffer  no  inconvenience  from 
being  depastured  on  country  where  plants  abound  which,  when  eaten 
by  sheep,  prove  fatal.  The  climate  of  Tasmania  and  Auttrslia  had 
heen  proved  to  be  peculiarly  suitable  for  goat  farming.  Islands  were 
apecially  adapted  for  fanning  goats,  and  one  he  could  recommend  for 
tentative  occu^tion  was  West  Hunter  Island,  to  the  north-west  of 
Tasmania,  in  Bass  Straits,  obtainable  on  a  14  years'  lease  from  the 
Crown  for  £20  per  annum,  and  which  was  unsuitable  for  sheep- 
farming,  as  the  poisonous  tare— /o6e/ta— of  King's  Island  abounded,  and 
invariably  proved  fatal.  If  it  M*as  found  that  the  goat  enjoyed  immunity 
from  the  evil  eflEects  of  the  plant  an  illimitable  scope  for  goat-farming 
was  opened  up  on  the  nnstocked  islands  of  the  Straits.  The  stock 
regulations  at  present  in  force  prevented  the  importation  of  goats  from 
any  place  outside  Australasia,  bnt  prize-bred  Angoras  could  be  obtained 
In  neighbouring  colonies  where  small  flocks  are  maintained.  He  had 
made  enquiries  to  ascertain  particulars  of  the  Angora  goats  still  re- 
maining m  the  colony,  but  these  had  proved  unsuccessful.  PoMibly  the 
non-success  of  previous  attempts  at  goat-farming  here  might  be  attri- 
hnted  to  the  fact  that  the  goats  had  been  kept  on  an  open  gra&s  country, 
dearly  a  mistaken  policy :  rough,  mountauous,  and  scrubby  country 
being  far  more  suitable. 

Mr.  JusncB  Adams  pointed  out  that  between  Latrobe  and  Ulvcr- 
atone  there  was  a  considerable  flock  of  Angora  goats  in  existence.  He 
could  not  say  if  they  were  pure  breds.  He  estimated  the  flock  to 
number  between  60  and  60  animals.  He  had  also  seen  another  flock 
of  these  goats,  but  could  not  call  to  mind  the  exact  locality. 

Mr.  James  Babnabd  confirmed  what  had  been  mentioned  by  Mr. 
Justice  Adams.  The  flock  was  owned  by  Mr.  James  Smith,  of 
Westwood. 

Mr.  A.  J.  Tatlor  suggested  that  the  secretary  should  communicate 
with  Mr.  Smith  for  the  purpose  of  obtaining  information  on  the 
subject. 

CHILD  FOUONINO  B7  SATING  THE    TRUMPET  LILT. 

Br.  Hardt  read  a  paper  describing  a  recent  case  of  poisoning 
occasioned  by  a  child  eating  a  portion  of  the  common  trumpet  flower — 
Brugmanaia  $p.  The  plant  he  pointed  out  was  allied  to  the  Solanacia 
family,  known  to  be  poisonous.  He  treated  the  case  in  queption 
with  success,  but  concluded  the  paper  by  directing  attention  to  tho 
desirableness  of  an  investigation  of  the  qualities  of  Australasian  flora 
from  a  medicinal  point  of  view,  respecting  which  at  the  present  moment 
but  little  is  known.  He  had  little  doubt  that  if  this  was  done  the  result 
would  be  the  discovery  of  remedies  for  diseases  which  might  be  classi- 
fied as  having  become  peculiarly  localised^as  for  instance  typhoid 
fever  and  cancer. 
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Mr.  Ward  supported  the  laggeetioD  contained  In  the  eonoluding 
portion  of  the  paper.  He  purposed  making  an  examination  of  the 
plant  which  had  been  eaten  by  the  child  treated  by  Dr.  Hardy. 

THE  IBON  blow:  lutda  goldfixld. 

Mr.  Wabd,  in  continaation  of  the  diaooBsion  already  opened,  in  which 
he  maintained  that  the  composition  of  the  Iron  Blow  completely  showed 
that  they  were  not  of  volcanic  origin,  as  snch  materials  were  seldom 
fonnd  in  masses  such  as  in  the  present  instance.  Tliis,  with  the 
exception  of  specalar  ircn  which  is  occasionally  of  volcanic  origin.  He 
laid  particular  stress  upon  the  presence  in  all  of  them  of  peroxide  of 
iron  and  pjrrites,  from  which,  he  asserted,  was  derived  the  large 
proportion  of  sulphate  of  Barium.  He  also  contended  that  Mr.  Thureaa 
was  incorrect  in  contending  that  the  presence  of  gold  in  small  quantities 
was  to  be  taken  as  evidence  of  volcanic  origin. 

Mr.  A.  J.  Tatlob  produced  specimens  obtained  from  the  Iron 
Blow,  and  peinted  out  that  he  considered  the  papers  read  by  Messrs. 
Ward  and  Johnston  had  fully  established  the  nature  of  the  present 
case.  He  believed  the  plain  inconsistencies  in  Mr.  Thureau's  paper 
were  attributable  to  that  gentleman's  mistaken  estimation  of  the  value 
of  various  equivalents  of  Uie  English  lani^age. 

DISOOVBBT  OF   FOSSIL  FISH. 

The  Seobetabt  stated  that  at  the  next  meeting,  in  conjunction  with 
Mr.  Johnston,  he  would  lay  before  the  Society  a  paper  on  the  discovery 
by  an  enthusiastic  collector—Mr.  Nicholls — ^near  Uobart,  of  a  fossil  fish. 
The  specimen,  which  he  placed  on  the  table,  and  which  had  been  secured 
for  the  Tasmauian  Museum,  was,  he  believed,  the  first  discovery  of  iti 
nature  in  the  colony. 

AUSTBAIJAK  TUBQUOISE. 

Mr.  A.  J.  Tatlob  exhibited  a  beautiful  specimen  of  turquoise,  the 
latest  found  in  Australia  of  a  mineral  suitable  for  jewellery  pnrposea, 
obtained  at  Wangaratta. 

OOHFLIMKNTABT. 

In  moving  the  customary  vote  of  thanks  to  the  authors  of  papers. 
His  ExoELLBKGT  mentioned  that  Mrs.  Meredith  had  added  her  ex- 
perience to  the  efifect  that  the  Angora  f^oat  could  be  sucoessfully 
fanned  in  this  colony,  and  would  thrive  where  no  other  animal 
would.  He  referred  in  complimentary  terms  to  the  other  papers,  and 
the  vote  having  been  passed  the  meeting  terminated. 
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JULY,  1889. 

The  monthly  erening  meeting  was  held  on  July  Qth.  The  Preudent,  His 
EzoeUencj,  Sir  Robert  O.  C.  Hamilton,  K.C.B.,  presided.  Lady  Hamilton 
was  dso  present. 

Mr.  V.  Back,  Qeneral  Manager  TasmaniMi  Government  Railways, 
was  elected  a  Fellow  of  the  Sodety . 

TASMAKIAN  TREES. 

C0BBX8PONDKMCE. 

Bell^treet,  Domain,  Hobart,  Jane  12,  1889.  Dear  Sir,— By  this 
morning's  Mercvary  I  observed  an  interesting  letter  from  Mr.  F.  Stanley 
Dobson,  referring  to  what  steps  had  been  Uken  in  order  to  ascertain 
by  careful  meaiurement  the  height  of  forest  trees  in  Victoria.  We 
have  very  little  reliable  evidence  as  to  the  exact  height  of  the  tallest 
Tasmanian  trees.  Some  years  ago,  the  Rev.  T.  J.  Ewing,  of  the  Orphan 
Schools,  New  Town,  was  engaged  nnder  the  authority  of  the  Govern- 
ment to  compile  a  short  paper  on  the  statistics  of  the  colony,  wherein 
was  ooentioned  the  measurement  of  several  trees  of  exceptional  size,  but 
none  (trusting  to  my  memory)  reached  2N)Uft.  One  was  stated  to  be 
240ft.  to  the  first  branch,  where  the  tree  had  been  broken  off  by  wind, 
and  the  remaining  portion  guessed  at  50ft.  or  60ft.,  therefore  the 
true  height  was  left  still  conjectaral.  Many  years  ago  I  accompanied 
the  late  James  Sprent  (Survey or-General)  up  the  spurs  of  Mount 
WelUngton,  where  it  was  thought  the  tallest  trees  of  Tasmania  would 
be  found.  We,  however,  did  not  meet  with  anything  like  dOOf t.  We 
measured  the  root  of  a  large  stringy  bark  (E.  Robuat)^  and  ascertained 
its  circumference  to  be  14ft.  close  to  the  butt.  On  my  own  farm,  Circu- 
lar Head,  I  had  a  tree  felled  away  from  the  house,  upon  which  I  placed 
the  2ft.  rule,  and  found  the  height  to  be  218ft.  6in.,  12ft.  at  the  butt 
in  diameter.  About  24  miles  south  of  Stanley,  Circular  Head,  I  met 
with  at  the  foot  of  a  steep  hill,  near  the  banks  of  the  River  Atthor,  a 
bed  of  trees  of  extraordinary  height,  where  some  might  possibly  reach 
300ft.  There  are  exceptionally  larse  and  tall  trees  at  Table  Cape, 
North- West  Coast,  growing  sll  along  its  summit  and  in  the  deep 
gullies,  attaining  great  height,  but  whether  above  or  below  300ft.  could 
only  be  ascertained  by  proper  tests.  I  employed  splitters  at  Circular 
Head  who  produced  13,000  and  11,200  5ft.  palings  from  two  trees, 
some  of  which  were  sold  at  Melbourne  at  the  rate  of  105s.  per 
100, 1852  and  1853.  It  would  be  very  interestiog  if  the  Royal  Society 
of  Tasmania  took  steps  to  procure  authentic  statements  of  the 
height  of  our  forest  trees,  and  to  clear  up  as  well  the  statement  that 
the  trees  of  Tasmania  in  their  growth  make  two  rings  every  year ;  upon 
one  occasion  I  put  it  to  the  proof  by  cutting  down  a  yoons  sapling  16 
years  after  it  had  been  planted,  and  found  16  rings  only.  X  thmk  the 
age  of  our  trees  has  been  much  exaggerated,  and  that  the  true  time 
of  growth  is  far  less  than  is  generally  supposed.  I  cut  a  tree  at 
Piper's  River  evenly  with  the  crosscut  saw,  and  found  151  rings  die* 
tinctly  visible ;  its  height  was  155ft.,  and  thickness  when  felled  5ft.  2in. 
waA  4ft.  lOin.,  or  about  a  mean  of  5ft.  I  refer  you  to  Ainsworth's 
"All  Round  the  World,"  1st  and  2nd  vol.*  for  photos,  of  giant  trees 
of  Sonera,  460ft.  high.— Yours  truly, 

S.  B.  Emmett. 

Dear  Sir,— Having  read  the  enclosed  slips  which  appeared  incur 
paper,  and  observing  your  name  mentioned  in  one  of  them,  I  take  the 
uberty  of  telling  yon  that  I  discovered  a  dump   of  trees  (silver  topped 
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Btiingy  bark  we  call  them)  some  15  yean  ago  under  the  lonth  end  of 
Moant  Barrow.  Having  noticed  in  Start's  map  a  patch  marked 
"impenetrable  scrub"  I  had  the  curiosity  to  force  my  way  through 
it,  and  so  found  the  trees  in  question.  As  well  as  I  can  remember, 
there  may  be  about  a  hundred  of  them,  one  being  33ft.  through  by 
actual  measurement  with  a  tape,  and,  I  should  judge,  400ft.  nigh. 
The  others  are  all  about  20ft.  to  25ft.9through,  and  as  square  as  a 
dry  goods  box,  and  would  split  like  matches.  None  of  them,  except 
the  large  one,  have  a  blemish  of  any  sort,  but  run  up  hundreda 
of  feet  without  a  bough.  The  large  tree  is  burnt  through,  there 
being  a  passage  wide  enough  for  a  man  to  walk.  The  first  time  I 
saw  it  I  could  only  measure  it  by  pacing,  but  a  few  days  afterwards  I 
^'Ot  two  of  my  brothers  to  go  up  with  me,  taking  a  tape,  and  we  then 
;ound  its  actual  measurement  as  stated  above.  In  all  my  travels 
about  Tasmania,  prospecting  and  otherwise,  I  have  never  seen  a 
tree  to  compare  in  any  way  with  this  colossus,  and  it  is  worth  going  a 
good  way  to  see.  I  often  think  of  these  trees  and  endeavour  to  form 
an  idea  as  to  how  many  palings  one  of  them  would  split.  I  may  sav 
that  I  was  one  of  the  Government  party  that  cut  and  surveyed  the  track 
through  the  great  Gippsland  scrub  from  Moe  to  Stockyard  Creek  and 
saw  some  big  trees,  but  none  to  compare  with  the  one  in  question. 
Apologising  for  trespassing  on  your  valuable  time.-~I  am,  dear  sir,  yours 
very  truly  and  obliged, 

Chas.  B.  Babklet. 

A  letter  from  Mr.  A.  Johnston,  addressed  to  Colonel  Legge,  was  also 
read,  wherein  he  directed  attention  to  having  brought  under  Colonel 
Legge's  notice  some  years  since  a  tree  measuring  295ft. 

SEU-BEGISTESINO  THSBHOMETEB. 

Captain  Shobtt  laid  before  the  Society  a  chart  showing  the  registrar 
tion  of  temperature  by  a  self-registering  themometer  recently  received 
from  Parts.  He  explained  that  Uie  instrument  did  not  move  by  meana 
of  spirit  or  mercury,  but  on  an  entirely  new  principle,  i  e.,  the  expansion 
of  a  curved  piece  of  brass. 

TEHBA  AUSTBAUS. 

Mr.  McClymont  read  a  paper  on  the  misconception  existing  in  earlier 
times  on  this  subject.  He  dealt  with  the  probable  discoveries  made  by 
early  Portoguese  and  French  voyagenrs. 

OLD  TASMANIAN  CHARTS. 

Mr.  Mault  apologised  for  his  inability  to  lay  his  paper  on  this  subject 
before  the  Society  at  that  meeting. 

Mr.  MgCltmont  explained  the  circumstances  which  had  given  rise  to 
inquiries  being  made  respecting  charts  captured  from  Captain  Hayes  by 
the  French. 

THE  TRUMPET  FLOWER. 

Mr.  Ward  related  the  results  of  recent  analysis  of  a  portion  of  tht 
plant  mentioned  by  Dr.  Hardy  at  the  last  meeting.  He  had  discovered 
only  a  small  trace  of  atropine  present. 
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SMUT  IN  WHEAT. 

Hr.  JoMph  Babwick  oontnbated  the  followioft  paper  on  this  sabjeot 
to  the  Council  of  the  Royal  Society  of  TasmaoiA,  and  it  waa  read  hj 
the  Secretary  at  Monday  night's  meeting.  In  hia  paper  Mr.  Barwiok 
said  : —  My  apolo^  for  addressing  this  paper  to  you  is  that  we  have 
no  Farmers'  Club  m  Tasmania,  or  experimental  farm,  and  my  object  is 
to  ask  that  a  small  space  in  your  Botanical  Garden  may  be  granted  to 
teat  the  came  of  smat  under  your  manager ;  but  before  asking  for  this 
unusual  conoesaion  it  is  due  to  you  that  I  should  explain  a  few  of  the 
testa  that  I  have  practised  for  the  last  15  years.    It  is  a  fact  that  this 

r»t  has  hitherto  defeated  all  attempts  to  discover  the  cause,  which 
can  fairly  claim  to  have  discovered,  and  it  was  in  this  way.  In  1873 
I  had  a  small  paddock  to  sow  with  wheat,  which  I  sowed  with  wheat 
threshed  by  steara  machine,  but  in  completing  the  sowing  I  had  not 
sufficient  dressed,  as  we  term  it,  with  blue  stone,  and  I  took  sufficient 
from  a  bsg,  which  I  sowed  without  dressing.  The  result  was  that  only 
sbont  25  per  cent,  of  the  dressed  wheat  came  up,  but  that  which  was 
sown  without  dressing  produced  upwards  of  80  per  cent,  of  plants  ;  but 
upon  the  wheat  comina  to  maturitv  I  found  that  there  was  no  smut  in 
that  which  was  dressed,  but  that  the  small  piece  sown  without  dresaing 
contained  more  than  60  per  cent,  of  smut.  I  then  measured  a  sonars 
rood  of  each,  and  counted  the  plants  which  had  produced  perfect  wheat, 
with  the  result  that  the  number  was  nearly  as  possible  eqaal,  which  at 
once  struck  me  that  the  dressing  had  simply  destroyed  that  which  would 
have  proved  smutty.  This  indaced  me  to  enter  into  further  tests  vhe 
foUewiog  year,  which  X  applied  as  follows :— (I  must  explain  that  in 
those  days  it  waa  not  safe  to  sow  wheat  threshed  by  steam,  consequently 
we  used  to  get  sufficient  threshed  by  hand  for  seed. )  I  rubbed  out  200 
grains  of  wheat  from  stock  which  we  were  then  tbreshioff.  I  took 
another  200  grains  of  that  threshed  by  steam,  200  do.  threshed  by  hand. 
I  divided  these  into  two  equal  parts  of  100  grains  each.  The  first  division 
I  dressed  with  bluestone,  the  other  division  I  planted  without  dressing, 
with  the  following  result  of  that  which  was  dressed  :~>io.  1.  The 
100  grains  rubbed  out  by  hand  produced  96  irfants  of  perfect  wheat.  No 
2.  Threshed  by  flail,  or  what  is  called  hand-threshed,  produced  81 
plants  of  perfect  wheat.  No.  3.  threshed  by  steam,  produced  60  perfect 
plants.  I  will  now  ssk  yon,  gentlemen,  to  mark  the  result  of  that 
which  waa  not  dressed.  The  100  rubbed  out  by  hand  produced  98 
perfect  planta  and  no  smut.  That  threahed  by  hand  produoed  90  plants, 
81  being  perfect  and  nine  smut.  That  threshed  by  steam  produced  81 
plants,  50  being  perfect  and  31  smut.  This  result  confirmed  my  previous 
experience  that  it  was  the  damaged  grain  that  produoed  smut,  and  that 
the  dressing  simply  destroyed  these  grains  and  prevented  them  from 
germinating,  but  I  did  not  stop  here.  I  planted  other  beds  with  samples 
threshed  as  described,  and  took  up  the  plants  as  soon  as  they  oame 
out  of  the  ground,  and  I  discoverea  that  these  damaged  grains,  unlike 
perfect  ones,  came  to  the  surface  before  shooting  any  roots,  and  that  the 
roots  when  they  came  they  differed  from  the  perfect  roota  by  spreading 
in  to  a  delicate  form  near  the  surface,  instead  of  a  strong,  healthy,  root 
penetrating  downwards,  and  during  one  test  I  divided  uiy  plot,  and  by 
trying  the  plants  with  the  finger  and  thumb  upon  one  half  of  the  plot, 
and  takinff  out  those  that  came  too  readily  I  succeeded  in  takins  out  all 
the  defective  plants  but  one,  as  shown  when  the  wheat  ripened,  for  I 
had  only  one  smut  plant  left  when  In  the  other  half,  I  had  31  smut 
plants.  I  have  followed  up  my  tests  from  year  to  year  with  the  same 
resnlt,  and  have  never  proanccd  a  smnt  plant  from  grain  mbbed  out  by 
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hand,  and  not  injured,  and  I  have  oome  to  the  oondiiaion  that  emat  is 
the  reealt  of  defective  rooting  of  these  damaged  grains,  and  if  my  con- 
tention proves  correct  an  enormous  saving  can  be  effected  by  introducing 
machines  coated  with  gutta  perchs,  including  loss  of  time,  oost  of  blue- 
stone,  and  destruction  of  wheat  would  amount  to  a  saving  of  fullv  Ss.  per 
acre,  but  there  are  other  causes  of  smut  quite  bevond  the  control  of  man, 
another  strong  proof  that  lam  correct,  and  that  is  atmospheric  influence ; 
for  instance,  the  past  season  was  most  proliflc  in  smut,  and  in  every  case 
I  found  it  was  upon  the  high  laudt,  it  being  too  dry  to  allow  the  roots 
to  penetrate  to  a  sufficient  depth  to  mature  the  grain.  I  found  during 
the  last  season  heads  one  half  smut  the  other  half  perfect  wheat,  and  in 
one  case  one  grain  half  smut  and  the  other  half  contained  flour,  and  lii 
all  cases  the  upper  half  is  the  smut.  Again,  in  the  very  wet  season 
amuv  may  be  found,  but  it  will  be  found  in  the  low  and  wet  portions  of 
the  field,  the  root  having  been  injured  through  too  much  moisture.  Our 
grasses  often  prove  smutty,  but  it  is  only  the  annual  variety  that  can  be 
found  smutty.  The  perennial  plant  has  estahlishe'i  the  roots  to  a 
sufficient  depth  to  mature.  I  have  read,  from  time  to  time,  the  theory 
that  smut  is  caused  by  infection  in  the  stack,  and,  giving  as  a  proof  that 
aelf-sown  or  shook  wheat  is  never  found  smutty.  The  truth  is  that  this 
aelf-sowu  grain  is  not  subject  to  injury  in  threshing,  and  will  support 
my  experience  with  reference  to  infection.  I  have,  upon  several  occasions 
coated  wheat  that  I  had  carefully  rubbed  out  of  the  head  with  smut 
dust,  but  have  never  produced  a  smut  head  from  sound  grain.  I  hope 
the  tests  explained  have  had  the  effect  I  desire  of  interesting  you  in  a 
problem  that  has  hitherto  baffled  all  attempts  to  solve.  To  permit  some 
tests  to  be  carried  out  in  your  gardens  under  your  managei,  I  will 
undertake  to  supply  seed  prepared  in  various  forms  for  the  test  and 
numbered.  I  am  sure  the  tests  would  be  interestiog.  Again  apologising, 
sentlemen,  for  bringing  under  your  Society  what  very  properly  should 
have  been  a  farmers'  subject  to  deal  with.— I  am,  etc., 

JOSEPH  BARWICK. 

The  Secretary  intimated  that  the  suggestions  would  be  laid  before  the 
Trustees  of  the  Museum  and  Botanical  Gardens. 

The  P&ESIDENT,  in  moving  the  usual  vote  of  thanks  to  the  contributors 
of  papers,  expressed  the  hope  that  something  would  be  done  to  meet  Mr. 
Barwick's  suggestions. 


psocEKDnros,  august.  zyu 


AUGUST,  1889. 

The  moothly  eveoiDg  meeting  wm  held  on  !donday  evening,  Aognet 
lOtb,  the  Preudent,  EUt  Exoellenoy  Sir  Robert  G.  C.  Hamilton,  KCB., 
in  the  obair. 

THB  LATE  MB.  JU8TIK  BEOWNK. 

The  PRISIDINT  Mkid  :  Gentlemen,  before  W9  proceed  to  bntineu 
io-night  I  would  remark  that  aince  our  last  meeting  this  Society 
has  snffered  the  lose  of  a  very  old  member  who  had  been,  I  anderstand, 
21  years  a  member  of  the  Council— Mr.  Justin  McC.  Browne.  I  am  sure 
we  should  wish  to  place  on  record  our  ureat  regret  at  hb  death,  and 
oar  heartfelt  sympathy  with  those  he  has  left  behind. 

TALL  TASMANIAN  TBBE8. 

The  Secbstabt  (Mr.  Alex.  Morton)  stated  that  since  the  last  meeting, 
at  which  the  question  of  the  height  of  some  of  the  tallest  Taamanian 
trees  had  been  discussed,  he  had  been  making  inquiries  by  circular 
on  the  subject  and  had  received  some  replies  of  value  thereon.  He 
intended  to  have  a  paper  on  the  subject  at  a  future  meeting  of  the 
Society.  Baron  Von  MUeller  had  written  on  this  subject  asking  him 
to  mention  at  this  meeting  that  he  (Baron  Von  MUeller)  had  never 
made  himself  responsible  for  measurements  of  400ft.  in  height  of  any 
eucalyptus  trees,  and  that  in  nearly  all  his  writings  on  this  snbiect  he 
gave  the  names  of  those  on  whose  statements  he  had  relied  too  hastily 
in  reference  to  exaggerated  data  concerning  the  supposed  exceptional 
heights  of  certain  eucalyptus.  In  the  Argua  of  May  25  last  he  had 
set  forth  some  of  the  best  information  obtainable,  and  urged  new 
measurements  of  trees  in  Tasmania  and  West  Australia.  It  would 
be  fpleasing  if  the  rasmanian  members  of  the  Australian  Association 
for  the  Advancement  of  Science,  who  will  attend  the  Melbdurne 
meeting  to  be  held  in  the  early  part  of  next  year,  could  furnish  for  the 
biological  section  genuine  measurements  of  Tasmania's  tallest  trees,  or 
trustworthy  records  of  past  discoveries  in  this  direction.  He  further 
Buggedted  that  an  ofBcer  from  the  Survey  Department  shoald  visit 
the  group  discovered  by  Mr.  C.  Barkley  at  Mount  Barrow  to  obtain 
reliable  data  on  the  height  of  these  trees. 

Mr.  T.  Stephens  furnished  the  following  memorandum  on  the  subject 
of  Lady  Franklin's  tree  :— 

In  June,  1881, 1  measured  the  trunk  of  a  large  tree  near  the  Hnon 
road,  which  had  gone  by  the  name  of  Lady  Franklin's  tree,  and  was 
probably  identical  with  one  of  those  described  by  the  Rev.  T.  J.  Kwing 
in  the  proceedings  of  the  Royal  Society  of  May  9,  1849.  It  had  been 
blown  down  in  the  gale  of  December  26,  1880,  and  had  been  paitly 
burnt  in  a  bush  fire  some  two  months  afterwards.  The  circumferenoe 
of  the  trunk  at  the  ground  was  about  70ft.,  but  measurements  round 
the  tuttresses  of  these  large  trees  are  not  worth  much  for  purposes 
of  comparison.  At  26ft.  from  the  root  the  circumference  was  27ft., 
and  at  56ft.  upitwa8  21fb.  The  toUl  length  of  the  stem  to  where  it 
ended  abruptly,  being  free  from  branches  the  whole  way,  was  266ft., 
and  it  was  there  9ft.  round.  Sixty  or  seventy  feet  is  a  very  moderate 
eetimate  for  the  height  of  the  rest  of  the  tree,  and  the  total  height  could 
not  be  less  than  330ft.,  and  might  have  been  much  more.  The  tree 
was  too  much  burnt  to  enable  one  to  determine  the  species,  but  Mr. 
JSwing  calls  his  big  tree  a  swamp  gum.  My  impression  at  the  time 
was  that  the  greater  part  of  the  ton  had  been  blown  off,  ss  often 
happens,  lon^  before  the  tree  fell.  More  remains  of  it  would  have 
been  left  if  it  had  been  down  only  six  months. 
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In  reply  to  the  President,  Mr.  Stephens  said  this  tree  was  lying 
about  eight  miles  from  town.  He  did  not  know  whether  any  portion 
of  it  remained.  This  wonld,  of  course,  greatly  depend  npon  what 
bath  fires  had  happened  in  the  locality. 

Mr.  Johnson  directed  attention  to  the  remains  of  a  great  tree 
lying  near  the  coal  mines  at  Snng.  Proofs  of  the  huge  size  of  this 
tree  were  easily  traceable  in  the  decayed  remains.  It  was  a  very 
remarkable  tree. 

ANGORA  GOAT  FABMINQ. 

The  Secretary  of  the  Royal  Society  stated  at  its  last  meeting  that  he 
had  written  to  Jiir.  James  Smith,  Westwood,  mentioned  in  the  discussion 
which  took  place  at  the  May  meeting,  on  a  paper  on  this  subject, 
and  that  gentleman  had  furnished  the  following  particulars  :— 

The  Angora  goat  will,  I  believe,  thrive  in  Tasmania,  if  not  too  muoh 
exposed  to  the  inclemency  of  the  weather,  and  if  not  stinted  in 
its  food.  A  pure  Angora  buck  which  I  had  in  my  flock  for  several 
years,  and  which  did  not  receive  any  special  care,  seemed  as  hardy  as 
a  common  goat  and  his  successor  in  the  flock  seems  to  possess  equal 
endurance.  Having  brambles  ('*  black-berries  ")  on  6ome  of  my  land, 
I  was  first  led  to  kee^  '*  grade "  Angoras,  after  the  trial  of  the 
browsing  habits  of  a  pair,  from  my  attention  having  been  directed 
by  a  neifchbour  to  the  fact  that  a  common  milch  goat  kept  by  him  had 
destroyed  a  number  of  brambles,  which  had  become  a  nuisance,  by 
feeding  on  their  leaves  and  buds.  When  Angoras  have  the  choice 
of  brambles  and  abundance  of  grass,  they  seem  to  prefer  the  grass 
while  it  is  green,  but  turn  with  evident  relish  to  the  brambles  when 
the  grass  becomes  withered  or  scant.  For  the  better  eradication  of 
brambles  by  goats  they  should  be  cut  low,  or  so  reduced  by  burning 
that  their  young  shoots  may  be  eaten  ofif  close  to  the  ground.  It  is 
hardly  necessary  to  say  that  brambles  are  in  many  places  in  Tasmania 
beginning  to  encumber  the  ground  to  an  objectionable  extent.  In 
destroying  brambles  my  "gnide"  Angoras  have  been  very  useful, 
though  their  usefulness  in  this  respect  has  been  limited  from  tiie 
necessity  of  specially  erected  fences,  with  little  exception,  to  prevent 
the  goats  from  straying.  The  Angora  goat  is,  like  the  common  goat» 
very  prone  to  wander,  and  therefore  unusually  dose  fences  are  necessary 
where  it  is  requisite  to  limit  the  range  of  the  goats'  movements. 
I  have  seen  a  grade  Angora  in  passing  from  an  enclosure,  ascend  a 
stump  and  spring  from  it  to  the  top  of  a  post  of  a  five-rail  fence,  and 
then  to  the  ground,  and  when  hunted  it  nas  quickly  found  a  log  from 
which  to  recross  the  fence  in  a  similar  manner.  The  first,  so-called. 
Angora  goats  that  I  obtained  were  not  quite  pure.  In  order  to  ascertain 
the  value  of  their  *'  mohair"  I  sent  a  small  quantity  of  it  to  London, 
where  it  sold  at  Is.  4d.  per  lb.,  when  orainaiy  Merino  wool  was 
selling  at  lOd.  per  lb.  I  was  afterwards  informed,  however,  by  the 
Messrs.  Sait,  who,  it  is  understood,  manufacture  mohair,  that  similar 
mohair  was  not  worth  more  that  Is.  per  lb.  It  seems  from  mv 
observation  in  the  matter  that  by  crossing  with  a  pure  Angora  buck 
and  well  selected  common  goats,  a  hardy  race,  which  begins  at 
once  to  exhibit  the  qualities  of  the  sire  in  a  remarkable  degree,  is 
produced.  The  following  extract  in  reference  to  the  selection  of  a 
«•  stock  buck  "  is  from  the  American  Agriculturist  for  April^  1876  : — 
'*  let.  Pedigree  dating  back  to  ancestor  imported  from  As^a.  2nd. 
Weight  of  long  silky,  ringletted,  white  fleece,  and  its  freedom  from 
kemp  and  mane  on  the  back  and  neck.  3rd.  Form,  size,  and  vigour." 
There  is  an  illustration  in  two  skins  which  I  am  aendinsc  to  the  Hobart 
Museum  of  degrees  of  breeding.  It  will  be  observed  that  the  skin  from 
which  the  ears  have  not  been  removed  has  a  better  fleece  than  the 
other.  The  latter  skin  is  from  a  goat  less  pure  than  the  former.  The 
following  extract  Ib  from  an  article  on  **  Qoat  keeping  "  in  the  Amtrican 
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Agriculturist  for  1878:—"  The  profit  from  the  goftt  can  come  only 
!from  the  skin  and  hair.  A  larffe  quantity  of  goat  akina  is  yearly 
imported  for  tanninff  to  prodaoe  Morocco  leather,  and  the  hair  of  the 
•common  goat  is  vafaed  for  the  plaaterera'  nae.  The  Angora  goat  bears 
a  fleece  of  mohair  that  is  vataable  tor  seTeral  mannfaotorea.  .  .  By 
•^rooaing  with  Angora  males  the  common  goat  can  soon  be  bred  np  to  a 
.point  where  the  fleece  is  worth  as  much  as  that  of  the  pare  bred.  .  ." 
llie  goat  will  thrive  where  the  poorest  sheep  would  starve,  but  it 
better  enjoys  the  rough  fare  of  rough  places  than  the  sweetest  pastures 
•of  grass.  There  are  many  rocky  ana  half-barren  localities  that  might 
be  put  to  good  use  by  being  turned  into  goat  pastures  and  there  are 
many  better  pastures  ill-fitted  for  the  less  hardy  sheep  upon  which 
goats  could  TO  successfully  kept.  As  to  the  yield  of  mohair  from  each 
well-bred  grade  Angora,  I  am  of  opinion  that  this  would  be  from  five 
to  eight  pounds,  though  I  cannot  speak  positively  as  to  the  yield,  as 
my  Angoras  usuallv  lose  a  portion  of  their  hair  from  coming  in  contact 
with  brambles.  It  has  been  thought  that  as  the  hair  of  Angoras 
will  grow  to  the  length  of  4in.  in  six  months  they  might  be  shorn  with 
advantage  twice  a  year.  But  in  any  case  of  shearing  Angoras  or 
4prade  Angoras,  care  should  be  exercised  that  they  be  not  exposed  to 
an  injurious  extent  to  cold  weather.  In  this  respect  nature  seems 
■to  indicate  by  the  commencement  of  the  shedding  of  the  hair,  when 
the  shearing  can  be  performed  with  the  greatest  safety. 

The  following  extract  is  from  The  American  Agriculturist,  for 
November,  1876  :— '*  In  California  and  other  of  the  Pacific  States 
large  flocks  of  grade  Angoras  are  being  bred  for  their  skios,  for  which 
there  Is  an  increasing  demand  in  San  Jose,  California,  by  the  Angora 
robe,  glove,  and  mat  manufactory.  The  carcase  is  highly  prized  wherever 
introduced  as  food,  while  the  milk  is  highly  esteemedfor  domestic  use 
and  the  sick-room."  To  recur  to  the  usefulness  of  goats  in  destroying 
•brambles — and  a  single  goat  will  do  much  in  this  respect — if  herded 
on  brambles  goats  will  not  thrive  on  these  alone,  but  would  reouire 
an  amount  of  hand-feeding  in  the  absence  of  sufficient  grass  within 
the  enclosure.  The  food  to  be  ^iven  by  hand  might  consist  of  waste 
from  the  kitchen,  such  as  turnip  tops  and  cabbage  leaves,  with  other 
things  easily  available  on  a  farm.  I  cannot,  from  my  own  experience, 
disagree  with  the  statement  in  the  concluding  portion  of  a  paragraph  in 
The  American  Agriculturist  for  October,  1878,  that  "  There  is  nothing  • 
in  the  goat  or  fleece  to  make  it  preferable  to  sheep,  excepting  under 
ciroumstances  in  which  sheep  cannot  be  kept  profitably."  Goats  could 
be  kept  with  advantage  with  sheep,  in  some  instances,  as  they  would 
eat  much  that  sheep  would  not,  and  so  would  tend  to  prevent  the  spread 
of  some  of  the  plants  that  are  injurious  to  the  grrowth  of  grass.  For 
iuUer  information  on  the  Angora,  the  American  Agriadturist  for 
February,  1887,  refers  its  readers  to  the  book,  "  The  Angora  Goat/' 
by  John  L.  Hayes,  LL.D.,  pice  I'SOdol. 

Mr.  Johnston  stated  that  Angora  goat  farming  had  been  carried 
on  in  Perth  for  many  years,  the  hair  being  made  into  articles  and  sold 
•in  LAunceston.  It  would  not  be  necessary  to  go  further  afield  than 
this  for  information  on  the  question  of  whether  the  goats  would  thrive 
in  the  island. 

Mr.  JusncB  Adams  said  he  had  made  inquiries  respecting  the 
flocks  observed  by  him  between  Ulverstone  and  Fermby,  ana  was 
informed  they  were  owned  by  Mr.  Jas.  Smith  and  Mr.  Templar,  a 
neighbour  of  his.  Mr.  Templar's  flock  were  kept  on  very  poor  ersund, 
which  bore  out  Mr.  Smith's  observations  that  poor  land  would  suffice 
for  fanning  purposes,  fle  had  also  been  informed  that,  an  inquiry 
from  a  resident  in  a  neighbouriog  colony  as  to  the  price  of  a  kid  had 
resulted  in  a  sum  of  £2  10s.  being  asked.  There  were  several  large 
tracts  of  land  too  poor  for  sheep  growing  which  could  Ira  ntUised 
ior  goat  fanning. 
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OLD  CHABT9  OF  TASMANIA. 

Mr.  Mault  read  a  paper  dealing  with  certain  old  charts  captnred 
from  Captain  Hayes  by  the  French,  and  now  lodged  among  the  arohivea 
of  France,  bat  copied  by  the  permiaaion  of  the  Government  of  that 
oeuntry.  The  paper  dealt  at  length  with  each  of  the  charts,  and 
illnstrated  the  origin  of  many  of  the  original  names  of  the  Derwent  and 
its  sarroandings. 

Mr.  McCltmoitt  complimented  Mr.  Mault  on  the  care  bestowed  on  his 
paper,  and  reviewed  the  earlier  part  of  the  voyage  of  the  Marion. 

Mr.  Walkeb  also  spoke  on  the  paper,  quoting  from  the  Brabourne 
Papers  to  illustrate  the  possibility  that  Flinders  at  the  time  of  his 
detention  at  the  Mauritius  was  carrying  despatches  from  Governor 
EJng,  which  were  res^arded  by  his  captors  as  a  violation  of  the  passport 
held  by  him  from  Bounaparte. 

DISCOVEBT  OF  A  FOSSIL  FISH. 

Mr.  B.  M.  JoHKSTON  read  a  paper,  the  joint  nroduction  of  Mr. 
Morton  and  himself,  respecting  the  recent  discovery  by  Mr.  H.  KichoUs 
of  a  fossil  fish,  jpresented  by  bim  to  the  Museum.  The  speciesbad  been 
named  Acrolepis  ffamiltoni,  in  recognition  of  the  deep  interest  always 
observed  by  the  President  in  the  affairs  of  the  Society. 

The  SzcBETABY  read  a  communication  from  Mr.  Petterd,  referring 
to  a  fossil  fish  discovered  by  him  in  a  quarry  near  Knocklofty  18  years 
hack,  but  which  had  not  been  described,  but  had  been  lost. 

Mr.  Stephens  referred  te  certain  correspondence  received  by  him 
from  Professors  Stephens  and  McCoy  asking  for  patticulars  of  this 
discovery. 

AUSTRALIAN    AND    TA8HANIAN    SANDAHACH. 

The  Secretart  read  a  paper  by  Mr.  J.  H.  Maiden,  F.L.S.,  F.G.S., 
Curator,  Technological  Museum,  Sydney.  In  it  the  writer  referred 
to  the  fact  that  a  specimen  of  resin  irom  the  Oyster  Bay  Pine  of 
Tasmania,  sent  to  the  Exhibition  of  1851,  first  drew  the  attention  of 
experts  to  the  possibilities  of  Australian  Sandarach.  For  this  exhibit 
and  other  gums  and  resins,  Mr.  J.  Milligan  was  awarded  honourable 
mention.  Sandarach  is  one  of  the  most  valuable  of  Australian  and 
Tasmanian  vegetable  products,  a  market  is  ready  for  it,  and  it  seems 
strange  that  it  should  have  been  so  long  neglected.  No  statistics  are 
available  in  regard  to  the  importation  of  Sandarach  into  these  colonies, 
but  to  bring  it  here  at  all  is  a  veritable  *< carrying  of  coals  to  Newcastle.'^ 
In  various  parts  of  Australia  and  Tasmania  there  are  vast  numbers  of 
CcUUtris  trees,  and  their  resin,  often  abundant,  can  readily  be  collected, 
and  the  author  is  sure  that  even  with  the  cheap  labour  of  Northern 
Africa  to  contend  against,  it  can  be  profitably  gathered  during  a 
portion  of  the  year.  The  approximate  price  of  Sandarach  in  London> 
IS  60-1 15s.  per  cwt.,  and  there  is  no  difference  between  it  and  the 
colonial  article.  As  to  the  cultivation  of  the  trees,  Baron  von  Mueller 
states,  '*  Probably  it  would  be  more  profitable  to  devote  sandy 
desert  land,  which  could  not  bo  brought  under  irrigation,  to  the 
culture  of  the  Sandarach  cypresses,  than  to  pastoral  purposes,  but 
boring  beetles  must  be  kept  off.  It  is  also  to  be  borne  in  mind  that 
CaUUria  timber  is  valuable." 

Mr.  Stephens  referred  to  the  manner  in  which  these  trees  were 
destroyed  in  clearing  for  sheep  farming. 

The  President  said  he  had  frequently  noticed  the  destmotion  of 
these  trees. 

comfumentabt. 

The  Pbssident  moved  the  usual  vote  of  thanks  to  the  contributors 
of  papers. 
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SEPTEMBER,  1889. 

The  monthly  meeting  of  the  Royal  Society  waa  held  on  Monday, 
September  9th.  The  Pbssidkmt  (Hia  Ezoelleuoy  Sir  Robert  G.  C. 
Hamilton,  K.C.B.)  presided.  Mr.  J.  Provis,  of  South  Australia,  waa 
elected  a  correiponding  member  of  the  Society  ;  Mr.  Obaa.  Guesdon  a 
member. 

The  President  desired  to  brlnff  a  matter  concerning  the  young 
salmon  now  at  the  Salmon  Ponds  before  the  Society.  These  were  the 
undoubted  product  of  the  ova  brought  out  bv  Sir  Thomas  Bradv, 
which  had  been  stripped  from  the  male  and  female  fish  and  artificially 
fertilised,  and  the  utmost  care  had  been  taken  to  keep  them  apart  from 
any  other  fish  bred  in  the  Ponds.  He  recently  visited  the  Ponds, 
accompanied  by  the  Chairman  of  the  Fisheries  Board,  the  Secretary, 
and  two  of  the  members,  when  they  carefully  examined  a  number  of 
the  young  salmon,  among  which  they  were  surprised  to  find  marked 
differences  ezistinff,  not  only  in  size,  but  in  their  characteristics.  It 
has  often  been  held  that  the  MlmonicUe  caught  in  Tasmanian  waters 
cannot  be  true  ScUmo  solar  because  so  many  of  them  have  spots  on  the 
dorsal  fin,  and  a  tinge  of  yellow  or  orange  on  the  adipose  fin,  but  nearly 
half  of  the  youns  salmon  they  ezammed,  which  had  never  left  the 
Ponds,  had  these  characteristics.  Again,  many  of  them  were  almost 
"  bull-headed  "  in  appearance  —  another  characteristic  which  is  not 
supposed  to  distinguish  the  true  ScUmo  scUar.  He  would  suggest  to 
the  Chairman  of  the  Fisheries  Board,  whom  he  saw  present,  that  the 
Secretary  should  be  asked  to  make  a  formal  report  of  the  result  of  this 
visit,  and  to  obtain  some  specimens  of  the  young  fish,  which  could  be 
preserved  in  spirits,  and  perhaps  sent  to  Sir  Thomas  Bnidy  to  be 
sabmitted  for  the  consideration  and  opinion  of  naturalists  at  Blome. 

Mr.  Allfobt  directed  attention  to  the  desirableness  of  placing  young 
fish  in  the  West  Coast  rivers,  which  were  entirely  free  at  present  of 
fia\  of  a  migratory  character. 

Mr.  Johnston  pointed  out  the  difficulty  of  transit  in  stosking  these 
rivers.  He  tbon({ht  Lake  Dixon  would  afford  an  excellent  home  for  the 
aalmon,  equal  to  any  of  the  Scotch  waters ;  and  as  it  is  one  of  the 
affluents  oi  the  Franklin  and  Gordon  Rivers,  the  young  fish  would  find 
their  way  to  the  Western  Ocean. 

Mr.  MoBTON  drew  attention  to  a  specimen  of  the  fish  referred  to,  one 
that  had  been  bred  from  the  late  shipment  of  ova  brought  out  by  Sir 
Thomas  Brady.  The  fish  exhibited  had  no  markings  on  the  dorsal  fin, 
bat,  as  had  been  stated  by  His  Excellency,  there  appeared  to  be  quite  an 

§[ual  number  in  the  pond  with  markings  on  the  dorsal  as  those  without, 
e  hoped  the  recommendations  of  His  Excellency,  that  specimens  of  this 
young  fry  should  be  sent  to  some  of  the  leading  ichthyologists  in  Europe 
for  their  opinion  would  be  carried  out,  because  from  the  care  and 
attention  bestowed  on  the  late  shipment  of  ova  there  could  be  no 
-question  but  that  the  ova  was  from  the  true  fish,  ScUmo  saiar, 

SHT7T  IN  GRAIN,  AND  DEPOSIT  OF  SALT. 

The  Secretary  (Mr.  A.  Morton)  read  the  following  correspondence 
rom  Mr.  Joseph  Barwick,  relating  to  smut  in  wheat,  and  also  to  a  large 
"deposit  of  salt  found  on  the  plains  near  Mona  Vale. 

"  To  the  President  and  Council  of  the  Royal  Society  of  Tasmania. 
Oentlemen,— After  reading  the  two  high  class,  and  what  would  seem 
unanswerable  papers  upon  the  above  subject,  read  at  the  last  meeting 
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of  yoar  Society,  it  will  seem  prenumption  for  me  to  again  treapaBs  npon^ 
yoa.  However,  I  respeotf  oily  ask  leave  to  do  so  in  support  of  my  nrst 
paper.  The  learned  writers,  Messrs.  Abbott  and  Stephens,  conclade, 
from  the  tenor  of  my  paper,  that  I  had  not  made  myself  acquainted 
with  what  had  been  done  in  attemptuig  to  elucidate  the  mysterv  of  smut 
I  desire  to  say  that  for  the  lost  14  years  I  have  obtained  and  read  all 
the  papers  I  coald  find  upon  the  subject,  but  scarcely  two  of  the  writers 
agree  in  the  most  important  points,  and  the  whole  ot  the  writings  that  I 
have  read  deal  more  with  efitect  than  cause,  that  is,  with  the  diseased 
plant.  We  all  know  that  when  we  see  either  cattle  or  horses  infested 
with  vermin  that  the  animal  is  weakly  and  poor  ;  but  we  do  not  believe 
that  the  vermin  cause  the  poverty,  but  the  reason  we  know  is  that  poverty 
from  disease  or  starvation  breeds  vermin,  and  this  is  my  experience  witn 
plants  aud  trees  ;  and  I  am  strongly  of  opinion  that  it  is  the  same  with 
our  grain  plant,  the  plant  being  weakly  from  defective  rooting  it  is 
attacked  by  fungus.  My  object  in  asking  for  space  in  the  Botanical 
Gardens  was  not  with  a  desire  to  carrv  out  scientific  examinations^ 
but  to  demonstrate  that  sound  grains  will  not  produce  smut,  and  that 
the  so-called  spores  are  as  harmless  as  soot  dust,  that  is  if  practical  tests 
of  sixteen  years  are  of  any  value,  and  I  further  concluded  that  the  only 
way  to  interest  the  public  and  induce  other  societies  to  take  the  matter 
up,  was  to  carry  out  the  tests  in  some  public  place,  and  if  my  experience 
was  confirmed  that  some  means  might  be  devised  by  which  the  seed  grain 
oould  be  threshed  without  injurv,  which  would  prove  an  enoimous  saving 
of  grain,  labour,  expense,  and  a  more  vigorous  plant.  The  tests  I 
enumerated  were  only  a  few  of  the  many ;  I  tried  all  with  the  same^ 
result.  I  have  now  one  and  a  half  acres  sown  this  year  with  wheat 
collected  upon  stock  that  had  been  shaken  out  in  removing  sheaves  ; 
this  I  have  not  dressed.  I  do  not  fear  the  result.  It  is  too  late  to 
carry  out  any  further  tests  this  year." 

<*  Tea  Tree,  August  23,  1S89.  Curator  of  the  Museum,  Uobart.— Sir, 
— In  forwarding  the  exhibit  of  salt  it  cannot  be  classed  as  one  of  our 
manufactures,  as  it  is  a  natural  prodnot  of  the  centre  of  Tasmania,, 
and  it  seems  to  me  more  of  a  curiosity,  or  more  properly  a  source  of 
undeveloped  wealth,  as  nothing  has  ever  been  done  to  ascertain  the 
source  of  the  constant  and  inexhaustible  deposit.  These  chains  of  Isgoons,. 
or  what  are  known  as  the  salt  pans,  are  situated  nearly  in  the  centre  of 
the  colony,  and  are  situated  on  the  estates  of  Lower  Park,  Balochmyle, 
Ellenthorpe,  and  Mona  Vale.  I  am  well  acquainted  with  these  pans, 
having  known  them  for  nearly  50  years.  They  extend  for  a  distance  of 
seven  miles,  running  as  nearly  as,  1  should  say,  south-east  by  north-west, 
and  there  are  to  my  knowledge  10  of  them,  in  area  from  one  acre  to  100. 
There  may  be  more  beyond  my  travels,  and  I  think  if  a  Hue  was  drawn 
it  would  be  found  that  they  are  not  over  one  mile  out  of  line.  To  my 
mind,  the  most  mysterious  fact  is  that  on  either  side  of  this  line  there 
are  similar  pans  containing  fresh  water.  In  one  case  at  Ellenthorpe 
there  is  one  large  pan  of  probably  100  acres,  and  within  10  chains 
on  either  side  there  is  a  lagoon  of  fresh  water.  The  most  prolific 
in  salt  of  these  pans  is  Ballochmyle  and  Mona  Vale,  as  over 
50  years  ago  I  went  with  my  father  to  these  pans  for  a  supply,  and  in  dry 
seasons  Urge  quantities  have  been  taken  from  those  pans,  many  hundreds 
of  tons  ;  the  surface,  shout  2in.  deep,  is  scraped  up  for  domestic  use,  and 
the  soil  is  used  for  manure.  A  very  old  hand  in  the  colony,  John  Duffield, 
who  came  in  the  prison  ship  Dromedary,  informed  me  that  this  salt  was 
formerly  a  source  of  wealth  to  the  aboriginals  who  owned  the  surrounding 
lands,  and  was  often  the  pcene  of  hot  battle  and  bloodshed.  I  have  heara 
several  theories  of  the  source  of  supply,  but  none  of  which  arc  tenable. 
The  one  is  that  it  is  brought  from  higher  levels  by  streams,  but 
most  of  them  arc  situated  upon  a  level  surface  and  have  no  inlet.  Another 
is  that  the  land  is  impregnated  with  salt,  and  that  the  supply  is  kept  up 
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by  soakage,  but  if  this  was  so  it  woald  follow  that  the  whole  of  thsso 
pans  would  be  sale,  which  I  have  shown  is  not  the  oase.  My  idea  is 
that  a  reef  extends  throoghout  the  length  of  these  pans.  Supposing  this 
to  be  so,  would  the  salt  rise  from  any  great  depth  ?  I  think  not,  and  if 
my  theory  is  correot,  the  reef  cannot  te  far  from  the  surface. 

Mr.  Stephens  said  Sir  Lambert  Dobson,  who  had  had  a  lengthy 
knowledge  of  the  district,  might  impart  some  information. 

Sir  Lambebt  Dobsok  had  known  the  salt  puis  district  for  a  period  of 
53  years.  They  were  really  small  lakelets  which  contained  salt  water, 
and  from  which,  during  summer,  the  evaporation  caused  the  layer  of  salt 
to  form.  In  past  years  this  was  made  a  source  of  revenue  by  colleotors  of 
thesalt,  which  was  of  ezoellentquaUty,and  suitablefor  domestic  purposes. 
Some  of  the  lakelets  provided  richer  deposits  of  salt  than  others,  but  no 
reliable  information,  so  far  as  he  was  aware,  was  forthcoming  respecting 
tlie  origin  of  these  deposits.  Evidently  they  did  not  oriffinate  from  springs, 
because  dnrinff  summer  the  lakelets  dried  up.  l%e  soil  around  was 
fertile,  the  nanve  grasses  growing  well.  This  suggested  that  the  water 
became  impregnated  with  salt  below  the  surface. 

Mr.  JoHNaroN  considered  the  subject  one  of  deep  interest,  and  worthy 
of  consideration  at  the  handa  of  members  of  the  Society.  He  thought 
that  Mr.  Barwick  had  given  good  reasons  in  favour  of  the  idea  that  the 
■ait  was  derived  from  some  umlerlying  rock  formation  of  marine  origin — 
probably  of  upper  palnosoio  age— whose  members  are  often  highly 
charged  with  saline  matter. 

Mr  Stephens  said  it  would  be  interesting  to  sscertain  from  the 
inhabitants  of  the  district  if  the  trade  in  the  salt  had  been  discontinued 
owing*  to  a  decrease  in  the  supply,  or  market  influences.  The  difference 
between  salt  and  fresh  water  laicoons  was  that  the  latter  always  had 
natural  outlets,  and  even  if  some  of  these  lasoons  having  outlets 
oontained  a  percentage  of  salt  from  the  solid  deposits,  the  outflow 
naturally  brought  about  a  reduction  of  this.  Many  of  the  sandstone 
formations  in  Tasmania  were  particularly  saliferous,  and  contained 
large  peroentams  of  all  the  salts,  from  Epsom  salt  and  alum  to 
chloride  of  sodium.  This  especially  was  noticeable  in  caves  which 
protected  the  deposits  from  being  carried  away  by  the  rain.  It  should 
DO  remembered  that  a  large  portu>n  of  this  district  had  been  under  the 
sea  about  the  tertiary  period,  if  not  in  post  tertiary  times.  The 
possibility  of  the  existence  of  a  solid  bed  of  salt,  as  suggested  by  Mr. 
Johnston,  should  not  be  ignored. 

Mr.  Johnston  doubted  this. 

Mr.  Stephens  said  that  the  district,  as  far  as  AntlU  Ponds,  gave 
evidence  in  favour  of  this.  Marine  fossils  were  not  likely  to  be  found 
where  the  land  had  been  rising  or  in  drift. 

THE  last  living  ABOBIGINAL  07  TASMANIA. 

Mr  James  Barnard  read  the  following  paper  compiled  by  him  upon 
this  subject :— It  has  been  generally  supposed  that  the  grave  nas 
closed  over  the  remains  of  the  last  of  the  aborigines,  ana  that  the 
extinction  of  the  race  has  been  final  and  complete.  This  supposition, 
however,  is  believed  to  be  erroneous ;  for  there  still  exists  one  female 
descendant  of  the  former  **  princes  of  wastes  and  lords  of  deserts '  in  the 

Em  of  Fanny  Cochrane  Smith,  of  Port  Cvgnet,  and  the  mother  of  a 
I  family  of  six  sons  and  five  danghters,  all  of  whom  are  living.  Some 
ts  have  been  cast  in  Pariiament  and  elsewhere  upon  the  claim  of 
Fanny  (to  keep  to  her  pre-nnptial  and  first  Christian  name)  to  be  of  the 

Sure  blood  of   her  ancestors,  but  after  searchinff  the  records,  and  upon 
er  own  personal  testimony,  and  from  other  evidence,  there  seems  to  be 
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little  reason  to  donbt  the  fact*.  It  appears,  thes,  that  Fanny  was  bom 
at  Flinders  Island  in  1834  or  1835,  and  U  now  about  55  years  of  age. 
Sarah  was  the  name  of  her  mother,  and  Eagene  that  of  her  father^ 
and  both  were  nndeniably  aboriginals.  Sarah  first  lived  with  a  sealer, 
and  became  the  mother  of  f  oar  half -caste  children  ;  and  was  sabsequently 
married  to  Eugene  (native  name,  Nioomanie),  one  of  her  own  people, 
and  had  three  children,  of  whom  Fanny  is  the  sole  sarvivor  and 
representative  of  the  race.  Lieitt.  Matthew  Gorling  Friend,  R.K.,  ia 
a  paper  read  before  the  Tasmanian  Society,  on  March  10,  1847,  '*  On 
the  decrease  of  the  Aborigines  of  Tasmania,"  in  alluding  to  the  carious 
theory  propounded  by  Couat  Strzelecki,  that  the  aboriginal  mother  of  » 
half-caste  can .  ne\'er  produce  a  black  child  should  siie  sabsequently 
marry  one  of  her  own  race,  controverts  this  notion  of  invariable  sterility 
by  quoting  two  instances  which  oame  under  his  notice  while  visiting 
the  aboriginal  establishment  at  Flinders  Island.  I  give  his  own  words : — 
'*  One  was  the  case  of  a  black  woman  named  Sarah,  who  had  formerly 
four  half-caste  children  by  a  sealer  with  whom  she  lived,  and  has  had 
since  her  abode  at  Flinders  Island,  where  she  married  a  man  of  her  own 
race,  three  black  children,  two  of  whom  are  still  alive.  The  other,  a 
black  woman  named  Harriet,  who  had  formerly  by  a  white  man  with 
whom  she  lived  two  halt-oaste  children,  and  has  had  since  her  marriage 
with  a  black  man  a  fine  healthy  black  infant,  who  is  still  living." 
Commenting  upon  this  doctrine  of  Stiselecki,  West  observes  (Hist,  of 
Tasmania,  vol.  2,  p.  75.),  "  A  natural  law  by  which  the  extinction  of  a 
rAoa  Is  predicted  will  net  admit  of  sooh  serious  deviations."  Some 
explanation  may  properly  be  expected  from  me  for  reviving  a  question 
which  was  supposed  to  be  set  at  rest  when  TmgAnlni  was  consiffned  to 
the  tomb,  and  declared  to  be  the  last  woman  of  her  race.  I  will 
therefore  mention  the  iaoideat  which  has  given  me  something  of  a 
personal  interest  in  the  matter.  It  is  now  nearly  40  years  ago  that  I 
was  accustomed  oooasionally  to  aooomnany  my  friend,  the  late  Br. 
Milligan,  the  Medical  Superintendent  of  the  Aboriji^neB,  te  the  settlement 
at  Oyster  Cove,  where  I  saw  a  good  deal  of  tuo  native  people,  at  -that 
time  some  30  or  40  in  number^  Among  these  I  have  a  distinct  reooUeotioa 
of  Fanny,  who  was  then  apparently  abont  17  y^ars  of  age,  slender  and 
active,  less  dusky  in  oolonr,  but  rather  more  prepossessing  in  appearaaee 
than  any  of  her  kind ;  uid  certai^y  at  that  time  I  never  heard  a 
donbt  expressed  d  her  not  being  a  true  aboriginal.  There  was  one 
oironmstance  in  particular  which  impressed  her  upon  my  renembrancet 
and  that  was  on  one  occasion  we  crossed  over  in  a  boat  from  Oyster 
Cove  to  Bruni  Island,  rowed  by  four  of  the  black  men,  and  Fanny  taking 
the  steer-oar,  which  she  handled  vrith  marvellous  skill  and  dexterity.  My 
visits  to  the  settlement  shortly  after  ceased,  and  from  that  time  to  the 
present,  until  a  few  weeks  ago,  when  I  was  greatly  surprised  to  receive  a 
visit  from  this  identical  Fanny,  who  had  become  timnsformed  into 
a  buxom  matron  of  considerable  amplitnde.  By  the  courtesy  of  the 
Hon.  P.  0.  Fysh,  Chief  Secretary  and  Premier,  I  have  been  permitted 
access  to  the  official  records  bearing  upon  the  spbiect  of  this  investigation. 
The  first  documents  brought  under  my  attention  were  two  letters  under 
date  June  23  and  26, 1882,  embodying  a  report  from  the  Police  Magistrate 
of  Franklin,  the  late  B.  A.  Walpole,  emphatically  stating  that  Fanny 
"  is  a  half-caste,  bom  of  an  aboriginal  woman,  by  a  white  man  whoee 
name  Is  unknown,  at  Flinders  Island  on  or  about  the  year  1835."  No 
authority  beyond  the  expression  of  his  individual  opinion  is  adduced 
by  Mr.  Walpole  in  support  of  his  statement.  The  next  document  was 
a  letter  by  the  late  Dr.  Milligan,  Medical  Superintendent  of  Aborigines, 
under  date  July  17i  1854,  enclosing  William  Smith's  consent  to  marry 
Fanny  Cochrane,  and  describing  her  as  an  aboriginal  girl  belonging  to 
the  establishment  at  Oyster  Cove.  This  afiords  strong  evidence  in 
support  of  the   opposite  view  of  tlie  case,  as   those  who  knew  Dr. 
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Milligftn  would  remember  how  preclve  and  aoearate  he  invariably  wm  in 
any  statement  of  facts.  A  point  of  some  importance  in  the  cententioii 
would  arise  from  Fanny's  second  name,  Cochrane.  Aooordiog  to 
Bonwiek,  in  his  "  Last  of  the  Taamauiana,"  p.  282,  this  was  taken  from 
the  sealer  who  lived  with  Sarah,  whose  name  was  Cottrel  Cochrane. 
Were  this  so,  it  would  have  at  once  have  gone  far  to  settle  the  question 
of  parentage,  and  show  her  to  be  the  half-caste  supposed.  Bonwick  ia 
obviously  m  error  in  his  statement ;  for  I  have  lately  ascertained  from 
the  lips  of  a  married  lady  living  in  Hobart,  a  daughter  of  the  lata 
Mr.  Ebbert  Clark,  catechist  at  the  aborigines  establishment,  that 
Cochrane  waa  the  maiden  name  of  her  mother,  and  that  it  was  given  by 
her  father  to  Fanny  when  a  child,  and  residing  in  his  family.  Again, 
Bonwick.  writes  (p.  310) :  "  We  read  of  a  sawyer,  one  Smith,  and  his 
black  friend,  Mrs.  Fanny  Cochrane  Smith,  receiving  £25  a  year  for  their 
half-caste  child."  Instead  of  **  black  friend  "  he  misht  have  written 
*'  black  wife  f  for  the  parties  were  duly  married  at  Hobart  by  the  Bev. 
Frederick  Miller,  Congregational  minister,  in  1854.  As  respects  the 
cause  assigned  for  the  annuity,  this  writer  wm  also  in  error,  for  the  sum 
of  £24  (not  £25)  was  bestowed  upon  Fanny  on  the  occasion  of  her 
marriage,  and  not  for  the  reason  stated.  The  next  document  ia  a 
letter  dated  8th  December,  1842,  conveying  the  official  approval  of  the 
admission  into  the  Queen's  Orphan  School  of  the  three  aboriginal 
children  named  in  the  margin— Fanny,  Martha,  Jesse.  Then  follows  in 
the  records  under  same  date  an  application  from  Mr.  Robert  CUrk,  late 
catechist  of  the  aborisioes  on  Flinders  Island,  for  permission  to  receive 
into  his  family  "  an  aboriginal  child  named  Fanny,  upon  his  engagement 
to  feed,  clothe,  and  educate  her  as  one  of  his  own  children." 

Keztia  an  extract  from  an  official  document  dated  8th  March,  1847 : — 
"  Eugene  and  his  wife,  the  father  and  mother  of  Fanny  and  Adam» 
being  asked  if  they  were  willing  that  their  children  should  be  aont 
back  to  Mr.  Clark,  said  they  were  not.  Fanny  being  asked  if  she 
understood  the  nature  of  an  OAth,  answered,  *No,'  and  the  doctor 
explained  it.    Fanny  said  she  did  not  wish  to  return  to  Mr.  Clark." 

Fromalong  report  to  the  Government  by  Dr.  Milligan,  dated  November 
29,  1847, 1  have  taken  the  following  extract :— **  The  fifth  ^irl,  Fanny 
Cochrane,  almost  a  woman,  might  remain  with  her  half-sister,  Mary 
Ann.  Indeed,  I  can  scarcely  say  how  otherwise  she  could  be  satisfactorily 
disposed  of."  There  being  no  difference  of  opinion  as  to  Sarah  being 
the  mother  of  both,  this  testimony,  given  by  Dr.  Millig«n  as  to  a 
difference  of  parentage  in  the  case  of  the  father,  at  once  disoriminatea 
her  from  Mary  Ann,  and  in  itaelf  affords  a  strong  presumption  in  favour 
of  the  contention. 

The  superintendent  at  Oyster  Cove,  nnder  date  4th  November, 
1857»  reports  to  the  Colonial  Secretary  the  death  of  Adam,  aged  20  years, 
the  youngest  of  the  aboriginals  ;  and  states  that  during  his  illneas 
he  was  waited  upon  by  hia  mother,  sister,  and  the  latter'a  husband ; 
these  being  respectively  Sarah,  Fanny,  and  William  Smith.  Up  to 
this  point  my  researches  have  been  eminently  sattsfaotory,  and  have 
tended  to  confirm  the  theory  of  Fanny  being  an  aboriginal ;  bat  another 
document  has  been  brought  under  my  notice  which,  unexplained, 
certainly  discountenances  that  theory.  It  is  the  report  of  certain 
proceedmgs  taken  before  Dr.  Jeanneret,  the  superintendent  at  Flinders 
Island,  on  the  occasion  of  certain  allegations  made  affaiost  an  officer  of 
the  establishment,  and  in  which  is  a  deposition  made  by  Fanny,  dated 
March  25,  1847,  commencing  with  these  words, — "  I  am  a  half-caste  of 
Van  Diemen's  Land.  VLy  mother  is  a  native.  I  am  about  13  years 
of  age,"  etc.,  with  her  signature  attached  at  the  foot.  At  first 
sight  this  admission  would  appear  to  be  conclusive  and  unanswerable ; 
but,  upon  reflection,  I  am  led  to  believe  that  there  must  be  a  mistake 
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Bomewhdre.  In  the  first  place  a  child  of  her  age,  with  imperfectly 
developed  intelligence,  wonid  acarcely  be  likely  to  volunteer  that 
statement,  or  do  more  than  give  a  mechanical  assent  to  the  question 
when  asked,  withoat,  perhaps,  at  all  nnderstanding  its  import.  Again, 
possibly  the  clerk  writing  the  deposition  may  have  anderstood  that 
Fanny  was  sister  to  Mary  Ann  instead  of  half-sister,  and  naturally 
assumed  them  to  be  the  ofEspring  of  '  the  same  parents.  Besides,  it 
conflicts  with  all  the  official  correspondence  in  which  she  is  referred  to 
with  Dr.  Milligan,  the  medical  superintendent,  and  Mr.  Clark,  the 
oatechist,  in  all  of  which  the  term  *'  half-caste  "  never  once  appears, 
and  she  is  invariably  designated  sn  aboriginal  girl,  and  distinguished 
from  Mary  Ann,  her  half-sister,  and  an  undisputed  half-caste.  I  may 
add,  also,  that  Fanny  wholly  repudiates  all  knowledge  or  recollection 
of  the  evidence  referred  to.    The  psper  of  Lieut.  Friend,  which  I  have 

2 noted,  in  which  he  refers  to  Sarah,  the  mother  of  Fanny,  in  support  of 
is  hypothesis,  as  well  as  the  official  statement  given  of  Eugene  being 
her  father  and  Adam  bein^  her  brother,  should  remove  all  doubt  as  to 
Fanny  being  a  true  aboriginal.  While  it  is  not  to  be  denied  that 
differences  of  opinion  exist  on  the  point,  I  think  it  must  be  allowed, 
from  the  facts  brought  forward,  that  the  weight  of  testimony  is  in  its 
favour.  The  characteristics  of  the  complexion  and  of  the  hair  have 
been  cited  as  favouring  the  opinion  that  Fanny  must  be  deposed  from 
the  pedestal  claimed  for  her  as  a  pure  aboriginal  and  placed  in  the 
ranks  of  the  half-castes.  Mr.  Walpole  states  that  **  her  colour  is  a  very 
dark  brown,"  but  I  should  rather  term  it  a  blackish-brown,  and  showins; 
the  true  aboriginal  tint.  On  this  point  it  must  be  remembered  that 
from  ber  infancy  she  has  been  encircled  within  the  pale  of  civilised  life, 
and  shielded  from  the  severities  of  weather  and  privations  to  which 
otherwise  she  would  have  been  exposed, — all  this,  tosether  with  her 
surroundings,  must  naturally  have  in  some  decree  tended  to  exercise  a 
modifying  influence.  The  same  as  to  her  hair,  which,  if  less  woolly 
and  like  a  mop,  has  no  doubt  been  combed  and  brushed  out  to  some 
small  extent  of  its  orisinal  fluffiness  to  reconcile  it  to  the  model  of  the 
hair  of  the  white  children  with  whom  she  was  brought  up,  and  which 
she  wonld  naturally  strive  to  imitate.  The  question  at  issue  may 
appear,  at  first  sight,  to  be  a  mere  personal  matter,  and  of  comparative 
nnimportance,  but  it  is  in  reality  much  more  than  that,  and  has  acquired 
a  scientific  aspect  deserving  of  attention.  There  is  reason  to  believe 
that  the  theory  of  Strzelecki  has  influenced  many  to  concurrence  in  his 
views,  and  to  disregard  or  overlook  the  cogency  of  facts  opposed  to 
it  Lieutenant  Friend,  as  we  have  seen,  disputes  the  dictum  referred 
to,  and  has  adduced  strong  evidence  in  support  of  his  objection.  Thus 
an  interesting  problem  has  been  presented  for  solution.  All  controversy, 
however,  must  now  be  regarded  ss  finally  set  at  rest,  since  the  adoption 
by  Parliament,  after  due  inquiry,  of  two  resolutions  psssed,  respectively, 
in  sessions  1882  and  1884,  by  the  first  of  which  the  pension  of  Fanny 
Smith  was  increased  from  £24  to  £50  per  annum,  and  by  the  second 
that  a  grant  deed  of  the  100  acres  of  land  she  at  that  time  occupied, 
and  for  the  200  acres  additional  then  presented  to  her,  should  be 
issued  to  Fanny  free  of  cost,  both  votes  being  passed  on  the  ground 
specified  of  her  being  the  last  survivor  of  the  aboriginal  race. 

Mr.  Taylor  did  not  doubt  Mr.  Barnard  had  made  very  searching 
inquiry  before  submitting  his  paper.  There  was  much  that  was  new  in 
the  paper,  and  he  hoped  if  any  members  possessed  any  further  evidence 
respecting  this  much-vexed  question,  they  would  not  fail  to  place  it 
before  the  Society. 

NEW  DABK   TIELD  MICBOMETEB. 

Jn  the  absence  of  Mr.  A.  6.  Biggs,  the  Secrxta&y  read  a  paper 
oontributed  by  that  gentleman  on  "a  new  dark  field  micrometer  for 
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double  star  meaaarementa.''  The  author  referred  to  the  fact  that  aome 
of  the  grandest  achievements  of  soienoe  were  due  to  workers  who  had 
had  to  content  themselves  with  very  simple  and  perhaps  roughly 
constructed  apparatus,  the  outcome  of  their  own  ingenuity,  cslled 
forth  by  the  neoessides  of  the  case.  The  writer  claimed  the  applicability 
of  these  remarks  to  his  own  case  only  so  far  as  they  related  to  the 
necessity  of  trusting  Bftinlv  to  his  own  resources  in  hii  very  limited 
field  of  scientific  work.  Tne  instrument,  of  whi^h  he  furnished  a 
description,  had  been  in  this  way  the  outcome  of  his  necessity ;  its 
special  function  being  the  measurement  of  very  minute  angular  distances, 
such  as  those  of  double  stars,  giving  at  the  same  time  the  angle  of 
position  with  reference  to  the  meridian. 

PT&AMIDAL  NUMBEBS. 

Mr.  Johnston  read  a  paper  on  a  discovery  made  respecting  pyramidal 
numbers,  suggesting  that  these  might  have  formed  the  original 
selections  of  sub-divisions  of  time,  space,  weight,  coinage,  etc. 

Mr.  Johnston  suggested  that  as  the  Egyptian  pyramid  builders  were 
great  geometricians,  the  peculiar  combinations  of  numbers  in  models  of 
simple  pyramids  of  odd,  even,  and  mixed  numbers  would  be  familiar  to 
them ;  and  that  the  square  pyramid  of  even  numbers  with  12  as  base  and 
the  odd  and  even  square  pyramids  with  a  base  of  twice  7,  or  14,  mi^j^ht 
be  seized  upon  by  them  for  typifying  astronomical  facts,  in  conjunction 
with  some  great  fixed  standard  of  measurements.  The  selection  of 
these  types  mi^ht  be  supposed  reasonable,  as  the  aggregates  or  squares 
of  cubes  in  their  principal  divisions  coincide  exacUy  with  the  known 
days  of  year,  month,  week,  etc. ;  their  simple  multiples  also  coincide 
with  the  principal  dimensions  of  the  Qreat  Pyramid  of  Egypt,  and  with 
the  length  of  the  Egyptian  cubit ;  while  many  of  the  natural  sequences 
of  related  layers  of  cubes  such  as  4,  12,20;  28,56, 112;  44,220,440; 
12,  24,  36,  144 — are  very  suggestive,  as  accounting  for  the  origin  of 
many  of  our  more  important  existing  8ub<divisions  of  time,  space, 
weight  and  money. 

Mr.  Tatlob  said  it  would  be  almost  impoMwible  to  discuss  such  a 
paper.  He  suggested  the  advisableness  of  dividing  the  work  of  the 
Society  into  dmerent  branches.  They  might  form  a  Philosophical 
Society  to  deal  with  subjects  apart  from  the  scientific  subjects  now 
dealt  with  by  the  Society.  Many  subjects  would,  he  thought,  be  dealt 
with  under  such  an  arrangement. 

Mr.  MoBTON  said  the  Society  was  always  ready  to  discuss  papers  on 
any  subject.  They  were  too  small  to  have  these  sub-seotions.  This 
had  been  done  in  the  past,  and  lasted  but  a  very  short  time.  The 
Council  had  considered  the  matter  some  three  years  since,  and  decided 
that  thn  Society  was  too  small  to  thus  sub-divide  themaelves.    The 

Sapers  of  late  years  had  been  most  varied,  and  had  always  been  ably 
ealt  with.  He  drew  attention  that  a  member  of  the  Kew  South  Wales 
Society  had  congratulated  them  on  the  fact  that  the  Royal  Scciety 
of  Tasmania  in  the  thoronghness  of  its  work  had  only  one  contemporary 
society  in  the  colonies  that  held  higher  position  than  them,  viz.,  the 
linnaean  Society  of  Sydney. 

COMFLIMENTABT. 

The  Pbesident  in  iroving  the  usual  complimentary  vote  to  contributors 
of  papers,  said  he  thought  the  Society  specially  indebted  to  Mr.  Barnard 
for  his  paper.  The  records  of  the  Society  were  for  all  time,  and  it 
would  be  to  these  records  that  reference  would  be  made  for  authentic 
information  on  a  matter  of  this  sort.  He  thought  the  paper  would 
help  much  toward  the  settlement  of  the  question  as  to  the  last  of  the 
Tasmanlan  aboriginals,  seeing  that  it  adopted  the  scientific  method  of 
taking  nothing  for  granted,  but  giving  data  for  all  his  conclusions. 
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Mr.  Mautt  had  acted  wisely  in  settioff  the  only  gentleman  who  differed 
from  his  expressed  views  respectinff  Flinders  detention,  to  read  his  paper 
there  respecting— (Laughter)— whust  Mr.  Johnston's  paper  had  pertectly 
staggered  him  (the  President)  by  its  ingenuity. 
The  proceedings  then  terminated. 
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The  monthly  meetiog  was  held  on  Monday  evening,  October  15. 
There  was  a  Urge  attendance  of  Fellows  and  several  lady  visitors  were 
present,  inclading  Lady  Hamilton.  His  Excellency  (Sir  Kobt.  Q.  C. 
Hamilton,  K.C.B.),  President  of  the  Society  presided. 

NEW  MEMBER. 

Mr.  Alex.  Montgomery,  M.A.,  Government  Geologist  and  Inspector 
of  Mines,  was  elected  a  Fellow  of  the  Society. 

THE  PRESIDENT  AND   "LYNX." 

The  President  said  :  My  attention  has  been  drawn  to  a  paragraph 
in  last  week's  Tctsmanian  Mail  in  a  colanm  headed,  *'  Echoes  "  by 
*'  Lynx,"  in  which  an  amnsing  account  is  given  of  an  error  I  am 
supposed  to  have  fallen  ioto  in  describing  some  of  the  young  salmon 
hatched  from  the  ova  brought  over  by  Sir  Thomas  Brady,  as  *'  markedly 
bull  headed."  I  am  supposed  to  have  seen  them,  as  I  think  the 
writer  sometimes  sees  things,  through  a  distorted  medium.  (Laughter.) 
Now,  I  am  sorry  to  spoil  so  good  a  story.  The  fish  I  examined  were 
nob  looked  at  through  a  glass,  and  there  is  now  here,  ia  the  Museum, 
one  of  these  fish  which  is  *'  markedly  bull  headed."  I  do  not  have 
the  acquainntace  of  "Lynx,"  or  I  may  have  that  pleasure  without 
knowing  it,  but  if  he  will  call  here,  or  if  he  is  here  now,  he  can  take 
the  fish  out  of  the  bottle  and  look  at  it  for  himself,  and  I  am  sure  he 
will  agree  with  my  description  of  it.  But  a  more  interesting  point 
arises  as  to  these  fish.  It  almost  seems  as  if  some  of  the  charaoteristica 
of  these  young  salmon  vary  with  their  size,  or  the  season  of  the  year, 
or  whereas  a  short  time  ago  certainly  half  the  fish  had  spots  on  thdr 
dorsal  fin  and  a  coloured  tip  to  their  adipose  fin,  the  Curator  the  other 
day  could  only  find  one  possessing  these  characteristics,  and  that  a 
small  one.  This  ia  a  matter  which  mi&;ht  also  be  brought  under  Sir 
Thomas  Brady's  notice  when  the  specimens  are  sent  to  him.  (Applause.) 

Mr.  R.  M.  Johnston  felt  glad  that  His  Excellency  had  noted  these 
peculiar  characteristics,  because  Tasmania  was  the  first  to  demonstrate 
to  the  world  the  possibility  of  safely  transporting  fish  over  a  great 
distanoe.  They  had  many  things  to  consider  in  oonneotion  with  the 
acclimatisation  of  the  fish,  and  it  was  a  matter  of  great  importance  that 
the  results  of  their  observations  should  be  communicated  to  the  experts 
in  the  Old  Ck>untry. 

EARLT  settlement  OV  TASMANIA. 

Mr.  J.  B.  Walker  read  a  very  interesting  paper  entitled  '*  The 
settlement  under  Collins  ia  1803-4  :  The  failure  at  Port  Phillip."  The 
paper  was  a  continuation  of  the  very  complete  and  graphically  historic 
account  of  the  foundation  of  the  colony  which  he  has  compiled  from 
ofiScial  papers,  reports,  etc.,  obtained  at  the  instance  of  the  Tasmanian 
Government,  by  Mr.  James  Bonwick,  in  London.  Former  papers 
prepared  b^  Mr.  Walker  dealt  with  the  early  visits  of  Frencn  and 
English  navigators  to  the  colony,  and  in  this  one  he  gave  an  account 
of  the  voyage  of  Lieut.  Collins  when  under  instructions  to  found  a 
colony  at  Port  Phillip,  and  the  failure  to  do  so.  The  paper  was 
attentively  listened  to,  and  upon  concluding  the  writer  was  heartily 
applauded. 

Mr.  A.  J.  Taylor  favoured  Mr.  Walker's  suggestion  because  he  had 
no  doubt  these  documents  would  be  more  highly  prized.  He  was 
in  hopes  that  before  long  they  would  have  an  opportunity  of  securing 
for  the  Public  Library  a  large  number  of  works,  relating  to  the  early 
history  of  the  colony. 
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THE  AUSTRALIAN  CURLEW. 

Mr.  Morton,  acting  for  Colonel  Legge,  read  a  note  embodying  a 
oooaparison  of  the  Australian  Curlew  with  its  near  Asiatic  ally,  and  ita 
more  distantly  related  representative  in  Europe  and  Western  Asia. 
The  curlews  of  the  old  world,  like  other  members  of  the  Wader  family 
{Charadr%i€UE)t  resemble  one  another  in  plumage.  Unlike  the  American 
curlews,  which  have  a  distinguishiog  characteristic  in  the  buff  tinting  of 
the  under  wing  and  axiliaries,  the  old  world  species  differ  chiefly  in 
the  character  of  the  markiogs  uf  the  breast.  A  marked  characteristic, 
however,  of  the  Australian  bird  is  its  length  of  bill.  As  regards  our 
Curlew  (N.  Cyanopus)  on  arriving  in  Tasmania  in  September,  some 
specimens  have  the  buff  tinge  of  the  breeding  season  still  remaining 
on  the  breast  and  flanks,  and  accompanying  this  is  a  rufescent  hue  on 
the  longer  upper  tdbil  coverts  and  central  tail  feathers.  Although 
the  Australian  Curlew  is  a  migratory  species,  breeding  in  northern 
olimates  in  summer  and  **  wintering"  here  in  our  summer,  many  seem 
to  remain  throughout  the  year  with  us.  It  migrates  north  as  far  as 
H»kodadi,  in  Japan,  and  east  as  far  as  New  Zealand.  The  Eastern 
curlew  ranges  across  the  continent  to  China,  southward  to  China,  and 
down  the  East  coast  of  South  Africa.  The  range  of  the  European 
Curlew  is  throughout  Europe,  taking  in  the  Orkney,  Faroe,  and 
Shetland  Isles,  and  extends  down  the  coast  of  Africa  to  Damara  Land. 
It  would  therefore  appear  to  take  in  the  west  coast,  while  the  Asiatic, 
or  "Eastern"  Curlew  monopolises  the  east  coast  and  the  extreme 
■oath  in  its  wanderings. 

astronomical  papers, 
Mr.  A.  fi.  Biggs,  of  Launceston,  forwarded  two  papers,  which  were  taken 
as   read.      One  was  entitled  **  Observations  ox  comet  of  July  and 
August,  18d9,  taken  at  Launceston,  Tasmania,"  and  "  Aeoent  measure- 
ments of  a  Centauri." 

SILVER  ORE. 

Mr.  A.  J.  Taylor  exhibited  a  specimen  of  the  silver  ore  struck  at  the 
100ft.  level  in  the  Silver  Queen  mine  at  Mount  Zeehan. 

paleozoic  fossils. 
Mr.  Johnston  tabled  a  paper,  which  he  said  formed  a  sequel  to  a 
IMper  he  had  read  some  time  ago  dealing  with  additions  to  the  list  of 
upper  paleozoic  fossils.    The  paper,  at  the  author's  request,  was  taken 
as  read. 

puturb  subjects. 

Mr.  Johnston  reminded  those  present  that  some  time  ago  the 
President  had  suggested  that  the  Society  should  deal  with  a  wider 
range  of  subjects.  He  had  brought  down  a  paper,  "Root  Matters 
in  Social  and  Economic  Problems,^'  and  if  thought  desirable  it  might 
be  printed  and  circulated  amongst  the  Fellows  in  time  for  discussion  at 
the  next  meeting. 

The  President  stated  that  the  Council  would  be  pleased  to  consider 
the  suggestion. 

votes  op  thakks. 

The  President,  in  moving  a  vote  of  thanks  to  the  authors  of  the 
papers,  referred  in  flattering  terms  to  the  one  read  by  Mr.  Walker. 
It  was  well  that  they  should  now  perfect  the  early  history  of  the 
•  colony  for  they  were  nearer  to  the  old  times  than  those  who  had  to 
follow,  and  it  was  aworic  which  the  Society  should  take  in  hand,  as  it 
was  to  a  Society  of  this  sort  that  anyone  would  come  for  accurate 
records  of  their  early  history. 

The  vote  was  accorded  by  acdamatioD,  and  the  meeting  terminated. 
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NOVEMBER,  1889. 

The  last  meeting  of  the  Royal  Sooiety  for  the  pretent  letaion  was 
held  at  the  Tasmanian  Maseam  on  Monday  evening,  November  18, 
1889.  There  was  a  large  attendance  of  Fellows  and  several  ladies, 
and  His  Fzcellenoy  the  Qovernor  (President)  presided. 

ELECTION  OF  FELLOWS. 

BiBhop  Montgomery  and  Mr.  J.  H.  Innes  were  elected  Fellows,  and 
Drs.  Schewiakoff  and  Lanterbach  and  Mr.  F.  D.  Power  were  elected 
eorrespoodfug  members.  The  President,  in  declaring  the  results  of  the 
ballot,  said  he  was  sure  they  woald  all  sympathise  deeply  with  the 
Bishop  in  the  trouble  with  which  his  family  were  afflictM,  and  had  it 
not  been  for  that  he  had  no  doubt  they  would  have  had  him  present  with 
them  that  evening. 

SOCIAL  AND  ECONOMIC  PROBLEMS. 

Mr.  R.  M.  Johnston,  F.L.8.,  read  copious  extracts  from  a  very  able 
paper,  which  he  had  prepared,  entitled  ''  Root  Matters  in  Social  and 
Ecoocmic  Problems.*'  When  he  had  concluded,  the  President  said 
such  a  paper  required  the  most  careful  study  and  thought  before 
anyone  should  speak  upon  it,  but  he  hoped  next  session  they  would 
have  certain  points  in  the  paper  discussed,  which  he  was  sure  would 
raiee  issues  of  the  greatest  interest.  The  reading  of  the  paper  was  re- 
ceived with  loud  applause. 

THE  FOUNDING  OF  HOBART. 

Mr.  J.  B.  Walker  read  a  paper  entitled  *<TheFoundingof  Hobarf 
This  was  a  further  contribution  to  the  series  of  articles  by  that  gentleman 
upon  the  early  history  of  the  colony,  based  upon  original  official 
documents  preserved  in  the  English  State  Record  Office,  and  recently 
copied  by  Mr.  Bonwick  for  the  Tasmanian  Government.  A  former 
paper  had  given  the  history  of  Lieutenant-Governor  Collins'  expedition 
in  1803  down  to  hU  abandonment  of  Port  Phillip  as  unsmted  for 
settlement.  The  present  paper  took  up  the  story  from  the  sailing  of 
the  first  detachment  from  Port  Phillip  in  the  ships  Ocean  and  Lady 
Nelson  for  the  Derwent.  The  ships  arrived  on  February  15,  1804, 
and  Collins,  being  dissatisfied  with  Risdon,  chose  Sullivan's  Cove  as  a 
better  locality,  and  on  February  20  pitched  his  tents  on  the  site  of 
Hobart  The  landing  place  was  Hunter's  Island,  now  part  of  the  Old 
Wharf,  but  then  an  island  connected  by  a  sandbank  with  the  mouth  of 
the  rreek,  which  at  that  time  fell  into  the  river  at  the  Fishermen's  Dock. 
A  dense  scrub  bordered  the  creek,  along  the  barks  of  which  grew  gum- 
trees  of  the  largest  size.  The  camp  was  pitched  on  the  slope  between 
the  creek  end  the  cove,  and  extended  up  towards  the  present  site 
of  the  Cathedral.  The  description  was  illustrated  by  a  very  beauti- 
fully executed  plan  by  Mr.  A.  Mault,  showing  the  alterations  made 
by  subsequent  filling  in  of  the  harbour.  Governor  Collins'  despatches 
and  general  orders,  and  the  diary  of  Mr.  Knopwood,  the  chaplain, 
supplied  the  materials  for  an  interesting  account  of  the  progress  of 
settlement  during  the  first  months,  the  clearing  of  the  ground  now 
forming  the  centre  of  the  city,  the  building  of  the  first  Government 
House— a  wooden  cottage  on  the  site  of  the  Town  Hall— the  location 
of  the  settlers  at  New  Town  Bay,  the  formation  of  a  Government 
farm  at  Cornelian  Bay,  and  the  building  of  huts  of  "  wattle  and  dab  " 
for  the  prisoners.  The  prices  of  labour  were  fixed  at  3s.  6d.  per  day 
for  mechanics,  and  2s.  fid.  for  labourers.  Workmen  were  paid  in 
provisions,  too  often  in  ram,  and   the  only  currency  was  small  pro* 
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missory  notes  isaaed  by  the  Oovernment.  KaDgaroo,  emu,  pigeons, 
quail,  and  black  swans  were  plentiful,  and  during  the  winter  months 
black  whales  abounded  in  the  river,  as  many  as  fifty  being  seen 
at  a  time.  Explorations  were  made  up  the  Derwent  as  far  as  A9ac- 
quarie  Plains,  and  the  Huon  was  visited.  The  new  settlement  received 
tne  name  of  *'  Hoburt  Town"  after  the  removal  of  the  Risdon  colony, 
but  for  years  it  was  generally  known  as  "The  Camp."  The  second 
detachment  from  Port  Phillip  did  not  arrive  until  the  25th  June, 
the  Ocean  being  five  weeks  on  the  passage.  A  census  taken  at  the 
end  of  July  gave  the  total  population  at  433. 
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THE  "IRON  BLOW"  AT  THE  LINDA  GOLDPIELD. 
By  G.  Thubbjlu,  F.G.S. 

In  the  recently  issued  printed  Papers  and  Tnuasactions  of 
the  Bojal  Society  of  Tasmania,  on  page  216,  are  published 
some  notes  bj  Mr.  K  M.  Johnston,  F.L.S.,  an  esteemed 
member  of  the  Societj,  on  the  **  Iron  Blow  "  at  the  Linda 
Goldfield,  his  conclusions  having  been  based  upon  the 
examination  of  some  rocks  and  specimens  from  that  locality 
receired  from  Mr.  Crottj  and  Mr.  Belstead,  the  Secretary  for 
Mines. 

It  is  upon  that  remarkable  gold-deposit  that  I  desire  to 
offer  a  few  remarks,  at  the  same  time  embracing  the 
opportunity  of  supplementing  and  elaborating  my  report,  No. 
146  of  1886,  presented  to  Parliament. 

In  the  following  remarks,  I  shall  exclusiyely  confine  myself 
to  the  question  of  the  probable  origin  of  this  unique  gold 
formation  in  furtherance  of  my  theory  of  its  being  due  to 
**  yolcanic  agency,"  and  not,  as  Mr.  tfohnston  contends,  to 
local  decomposition,  especially  so  far  as  the  dajk  coloured 
and  pulyerulent  masses  are  concerned.  I  may  likewise 
obsenre  that  in  my  report  to  the  G^yemment  such  questions 
as  these  concerning  and  referring  solely  to  the  more  scientific 
aspect,  must  of  necessity  be  yery  brief,  because  the  larger 
questions  as  to  the  present  or  ultunate  yalue  of  any  mineral 
or  metalliferous  discovery,  are  of  more  inmiediate  practical 
value  as  afiEecting  directly  the  progress  of  the  community  at 
large. 

In  the  first  place,  it  appears  that  the  Secretary  for  Mines 
obtained  the  specimens  in  question  from  Mr.  Crotty,  the 
discoverer  of  that  "  Iron  Blow."  Subsequently,  Mr.  Johnston, 
aided  by  Mr.  Ward,  the  Government  Analyst,  concluded  that 
the  soft  purply  black  and  so  highly  auriferous  mineral  was 
the  result  of  decomposition  of  some  of  that  immense  bed  or 
vein  of  solid  pyrites  (iron)  filling  the  greater  width  of  the 
fissure  on  its  "  hanging  wall,"  or  about  225  feet  out  of  a  total 
width  of  280  feet  between  walls  of  that  chasm. 

Dismissing  all  speculations  as  to  whether  it  has  been 
prudent  to  base  any  reliably  practical  opinion,  such  as  to  the 
question  of  origin  of  that  valuable  deposit,  upon  the  examina- 
tion of  ''specimens"  only,  even  though,  such  was  to  some 
degree  supported  by  chemical  analyses,  it  further  appears 
from  the  late  Mr.  C.  P.  Sprent's  neport  that,  but  a  very 
cursory  examination  of  that  deposit,  in  iitd,  had  been  made 
during  that  gentleman's  and  associates'  tour  from  the  Ouse 
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to  the  West  Ooast.  Thus,  on  the  whole,  a  settled  and 
reliable  opinion  as  to  the  causes  governing  the  past  geological 
history  of  the  "  Iron  Blow,"  accounted  for  by  Mr.  Johnston 
as  a  process  of  decomposition  of  materials  at  hand,  in  opposi- 
tion to  the  theory  of  yolcanic  agencies  which  I  hare  adyanoed 
in  my  report,  deserres  to  be  treated  in  detail,  as  inyolying 
important  issues. 

Decomposition  is,  I  believe,  a  chemical  process  by  which 
the  destruction  of  one  or  more  substances  leads  to  the  sub- 
stitution and  depositing  of  quite  different  matters,  thereby 
bringing  about  the  rearrangement  of  the  former  original 
substances  in  quite  different  forms. 

In  this' case  it  has  been  attempted  to  be  proved  that  those 
massive  beds  of  pyrites  on  their  decomposition  from 
local  causes,  were  replaced  b^  that  highly  interesting 
pulverulent  mass  reported  so  rich  in  gold.  Now,  I  have 
before  me  two  letters  from  the  Government  Analyst,  viz.: 
one  dated  November,  1824,  and  the  other  October,*  1886,  in 
which  the  results  of  the  analysis  of  ''solid  pyrites"  from 
that  "Iron  Blow"  are  given  thus: — In  the  first  letter 
Mr.  Ward  states:  ''I  have  carefully  tested  the  minerals 
received  ....  have  not  been  able  to  detect  the 
presence  of  tin  or  any  other  metal  of  commercial  value;'* 
in  the  second  he  says :  **  In  none  of  the  samples  forwarded 
for  assay  have  I  been  able  to  find  more  than  traces  of  gold." 
To  these  mav  be  added  those  examples  cited  in  Mr.  Johnston's 
paper,  viz.:  STo.  9,  "  A  sample  of  Iron  Pyrites  in  which  gold 
is  not  mentioned  as  being  present,  and  m  No.  7  the  sample 
only  shows  "fine  specks  of  gold  just  visible  to  the  eye,"  but 
this  is  not  from  pyrites,  but  from  the  soft  purply  pulverulent 
mass,  which  is  about  56  feet  wide. 

On  page  219,  the  author  states:  ''Whether  we  suppose 
that  the  '  Iron  Blow'  is  due  to  hydrothermal  agency  or  not, 
there  is  nothing  in  the  composition  of  the  iron  pvrites  or  the 
dark  purplish  rock  which  necessitates  their  having  been 
originally  formed  in  the  way  of  volcanic  mud,**  It  is  more 
probable  that  the  four  principal  elements,  iron,  barytes, 
sulphur  and  gold,  were  originally  precipitated  from  solution." 

Leaving  out  the  references  made  in  the  paper  in  question 
as  to  the  production  of  gold  elsewhere  as  foreign  to  the  subject 
under  discussion,  and  which,  however,  are  not  altogether 
accurate,  I  beg  to  direct  your  attention  to  the  facts  upon 
which  I  join  issue  with  Mr.  Johnston's  theory  of  origination. 

The  aiulyses  of  Mr.  Ward,  cited  by  Mr.  Johnston  and 
myscdLf,  conclusively  prove  the  almost  total  absence  of  gold  in 
the  pyrites,  veins,  or  beds,  which  may  be  described  as  very 
dense  and  excessively  solid,  and  which  undoubtedly  have 
resisted  both  decomposition  and  dissolution  for  ages ;  how  is 
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it  poflsible  then,  I  may  ask,  that  these  almost  non^uriferou$ 
iron  bi-sulphides  produced  on  their  supposed  (inert)  decom 
position  that  peculiar  purple  mineral,  assaying,  as  reported, 
considerably  abore  170ozs.  of  gold  per  ton  r  Again,  those  so 
very  solid  pyrites  contain  no  barytes,  which  latter  minerals  I 
first  discovered  as  the  necessary  adjunct  to  the  gold.  **  Ex 
nihil  aut  nihUo  fit,** 

It  may  also  be  fairly  questibned  how  it  is  that  these  veins 
or  beds  of  pyrites,  so  dense  in  character,  must  have  un 
doubtedly  withstood  atmospheric  influences  for  immeasurable 
periods,  on  decomposition  (?)  filled,  with  new  substances 
resulting  from  that  process,  over  50  feet  in  width  by  over  a 
mile  and  a  half  in  length,  and  to  unknown  depth  of  an  open 
fissure  with  a  *' solution**  only.  Such  a  fissure  or  chasm 
would  have  collapsed  at  the  sides  long  before  the  decomposition 
process  had  even  been  initiated,  as  the  adjacent  and  super- 
incumbent rocks  could  not  have  withstood  the  lateral  and 
vertical  pressure  their  own  great  gravity  would  produce,  had 
not  the  walls  of  that  fissure  been  kept  apart  by  some  heavy 
filling  material  of  a  homogenous  kind,  exerting  in  itself  a 
sufficiently  powerful  resistance  to  the  overhanging  walls  of 
this  fissure. 

Supposing,  however,  decomposition  was  the  cause  and  effect 
of  this  rich  aggregation  of  minerals  and  metals,  or,  in  the 
authors  own  words :  "  That  it  (the  Iron  Blow)  is  the  result  of 
oxidation  of  pyrites  similar  to  that  now  so  largely  associated 
with  it ;  the  hydrated  oxide  first  formed,  being  subsequentiy 
metamorphosed  sufficiently  to  get  rid  of  its  combined  vapour 
and  produce  the  slight  change  in  the  form  of  disseminated 
particles  of  barytes,  as  revealed  by  the  microscope ;  or,  this 
process  may  have  occurred  during  the  process  of  oxidation," 
otc.,  etc. 

It  will  therefore  be  necessarv  to  bear  in  mind  that,  as 
proved  from  analysis,  we  have,  nrstly,  a  nearly  non-auriferous 
bi-sulphide  of  iron  (pyrites)  to  deal  with,  containing  no  baryta 
to  speak  of ;  and  secondly,  that  water  is  assumed  to  have 
produced  the  rich  pulverulent  gold  rock  by  means  of  the 
decomposition  of  the  former,  and  contemporaneously  or  subse- 
quently by  means  of  infiltration  filled  the  fissure,  and  that 
^mall  (?)  disseminated  particles  of  baryta  appeared  either 
before  (whence  ?)  or  during  the  process  of  oxidation. 

Now,  it  is  a  fact  that  baryta  is  the  "  matrix**  of  that  purple 
Tock,  exceeding  "  thirty  (30%)  per  cent,  of  the  whole  of  the 
vein-matter,  being  disguised  by  coatings  and  linings"  of 
specular  iron,  and  exmbiting  gold  in  fine  crystalline  and 
filagree  forms ;  that  auriferous  rock  likewise  exhibits  a  dis- 
tinctly recognisable  vesicular  structure,  the  cells  and  cavitieis 
being. now,  however,  filled  by  means  of  similar  rock  of  a 
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denser  kind  and  of  a  darker  colour,  as,  in  all  probability,  th& 
result  of  these  ore-deposits  having  become  saturated  with 
steam  or  hot-vapours,  and  by  means  of  segregation  and 
expansion  of  these  high-pressure  volcanic  emanations,  the 
cavities  or  cells  were  firstly  formed  and  subsequently  filled, 
thus  explaining  the  so-called  **9chido$e"  appearance,  which» 
from  all  appearances  was  principally  due  to  the  gradual 
cooling  of  a  seething  mass  of  volcanic  mud  or  ash  which  was 
ejected  in  combination  of  several  kinds  of  metallic  vapours, 
such,  as  for  instance,  specular  iron,  which  not  only  forms  a 
conspicuous  constituent  of  that  volcanic  material,  but  also 
occurs  quite  frequently  in  the  wall-rocks  of  that  immense 
fissure.  In  my  opinion  everything  in  connection  points  to  a 
more  drastic  process  of  origination  than  simple  and  quiescent 
decomposition  only. 

That  there  is  strong  evidence  of  the  former  ebullition  and 
belching  forth  of  metalliferous  and  mineral  vapours  at  high 
temperatures  within  certain  ejeotive  points  of  discharge  with 
the  volcanic  muds  and  ashes,  is  clearly  demonstrated  by  the 
occurrence  of  elongated  or  spherical  nodules  in  these  muds 
and  ashes,  which  nodules  on  examination  are  found  to 
contain,  within  hard  crusts  of  "  Limonite  " — sesqui-oxide  of 
iron — nuclei  of  pure  iron  pyrites,  thus  pointing  the  vay  how 
the  decomposition  of  pyrites  under  precisely  similar  circum- 
stances has  actually  occurred,  and  caused  the  formation  of  a 
secondary  and  hyarated  iron  ore,  and  not  of  purple  rock, 
though  in  very  close  contiguity  to  the  massive  pyrites  vein 
and  beds  referred  to.  Those  nodules,  it  is  submitted,  present^ 
neither  more  nor  less,  former  gaseous  bubbles  surcharged 
with  vaporous  sulphuretted  solutions  of  iron,  becoming  rigid 
when  nearer  the  cooler  atmosphere,  and  which  from  compres- 
sion by  the  surrounding  muds,  etc.,  assumed  their  present 
characteristically  elongated  forms. 

When  it  is  borne  in  mind  that  geologists  have  concluded 
that  **  the  nature  of  vapours  evolved  depends  on  the  tem- 
perature or  degree  of  activity  of  the  volcanic  orifices ;  chlorine 
and  fluorine  emanation  indicating  the  most  energetic  phase 
of  eruptivity,  sulphurous  gases,  a  diminishing  condition  and 
carbonic  acid  (with  hydro-carbons)  the  dying  out  of  that 
activity,  and  that  sublimed  by  volcanic  heat  or  chemical  re- 
actions, causing  the  decomposition  of  metals  and  minerals  from 
condensing  vapours  along  crevices  and  surfaces  wherein  they 
reach  the  outer  air  and  are  cooled ;  and  further  that,  besides 
sulphur  there  are  chlorides,  and  in  a  lesser  degree,  iron, 
copper,  and  lead;  also  free  sulphuric  acid,  sid  amonia, 
specular  iron,  oxides  of  copper,  boracic  acid,  alum,  sulphate 
of  lime,  baryta  and  others,  are  formed  whilst  at  very  high 
temperatures,  and  in  connection  with   simultaneously  en- 
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gendered  electric  oarreuts  "  it  becomes  dear  to  the  dose  and 
careful  obserrer  of  these  unique  gold  deposits,  in  sitil,  that 
djDiiinical  geology  can  alone  account  for  these,  strictly 
speaking,  Yolcanic  products. 

Having  myself  had  opportunities  for  examining  active 
**  mud  volcanoes  "  in  1877,  near  Carson  Citj,  State  of  Nevada, 
U.S.A.,  these  "  Steamboat  Springs  "  were  most  interesting, 
and  I  can  therefore  speak  with  some  authority  upon  the 
subject.  There,  as  is  held  by  American  geologists,  these 
volcanic  ''vents"  occur  on  the  line  of  continuation  of  the 
famous  Comstock  Lode  (silver-gold),  and  each  spring  or 
geyser  is  indicated  at  the  surface  to  the  visitor,  at  a  distance 
by  a  thin  column  of  white  steam.  When  more  dosely 
approached,  it  is  found  that  the  discharges  of  heated  mud 
and  vapours  are  intermittent,  and  that  previous  to  each  of 
such  discharge  a  greyish  semi-liquid  mass  rises  slowly  within 
the  mouth  of  the  **  f  umaroles  "  below,  and  on  reaching  the 
top  of  the  respective  orifices,  the  carbonic,  sulphuretted  and 
otiier  gases  encompassed  beneath,  cause,  through  pressure,  a 
dome-Uke  expansion  of  the  "  volcanic  mud,"  which,  however, 
with  increasing  subterranean  pressure  eventually  bursts,  and 
allows  the  ''  mud  "  again  to  subside.  Each  discharge,  it  is 
noted,  however,  leaves  a  thin  deposit  or  lamina  in  the  "cups" 
at  the  surface,  which,  after  hardening,  was  found  on  analysis 
to  be  chiefly  charged  with  silica  (quartz),  and  to  also  contain 
a  sensible  percentage  of  gold  and  silver.  This  process  is 
even  now  in  active  progress,  and  as  it  assimilates  a  great  deal 
to  what  can  be  seen  in  its  **  dead  state  "  at  our  "  Iron  Blow '' 
— if  baryta  is  substituted  for  silica  as  matrix  in  the  latter  case 
— the  question  of  origin  as  to  both  metalliferous  deposits  is 
not  only,  in  my  opinion,  very  suggestive,  but  forms  the  only 
possibly  true  solution  of  the  case. 

By  way  of  further  analogy,  I  would  likewise  draw  attention 
to  the  fact  of  Senor  Santos  having  found  "Lead"  in  the 
"volcanic  ash"  from  the  eruption  of  Cotopaxi,  of  August 
23rd,  1878,  and  in  a  paper  read  before  the  Eoyal  Sodety  of 
England,  on  January  6th,  1887,  Mr.  J.  W.  Mallet,  M.D.  and 
P.E.S.,  etc.,  reports  upon  the  *'  Occurrence  of  Silver  in  Volcanic 
Ash,  from  the  Eruption  of  Cotopaxi,  Ecuador,  of  July  22nd 
and  23rd,  1885." 

A  condensed  extract  may  prove  of  interest: — He,  Dr. 
Mallet,  received  a  specimen  of  volcanic  ash  from  Senor 
Julian  B.  Santos,  of  Ecuador,  which  was  collected  at  his 
residence,  Bahia  de  Caraguez,  about  102  miles  nearly  due 
west  from  CotopaxL  This  is  the  highest  and  most  mighty 
of  the  active  volcanoes  of  our  globe ;  it  erupted  on  the  22nd 
of  JiQy,  and  the  ash  began  to  fall  at  Bahia  de  Caraguez  next 
morning,  to  a  depth  of  several  inches,  thus  representing  an 
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enormous  discharge  of  Yolcanic  and  metalliferous  as  well  as 
mineral  matter.  The  specimens  consisted  of  a  finely  divided 
powdeTf  mobile  and  soft  to  the  touch,  brownish  grey  in  colour. 
Under  the  microscope,  the  following  minerals  could  be 
distinguished  in  the  granules  and  spicules,  viz.:  quartz,  two 
felspars  (one  white  and  one  pink),  augite,  magnetite  (strongly 
magnetic,  and  scales  of  deep  red  specular  iron  oxide.  After 
subjecting  this  ash  to  seyeral  experimental  tests,  it  was,  as  a 
preliminarj,  found  to  possess  a  specific  gravity  of  2*64  at  18^ 
C,  as  compared  with  water  at  the  same  temperature.  An 
analysis  of  the  material  taken,  as  a  whole,  he.,  without  any 
previous  mechanical  separation  of  its  constituent  minerals, 
and  without  previous  digestion  with  water  or  acid,  but  dried  up 
100  C,  gave  no  less  than  sixteen  separate  ingredients, 
amongst  which  were  traces  of  silver.  That  metal  was 
subsequently  obtained  by  tcet  assay ;  and  it  was  also  after^ 
wards  found  that  it  could  be  obtained  from  the  ash  by  furnace 
assay — fusion  with  pure  lead  carbonate,  sodium  carbonate 
and  a  little  cream  of  tartar,  and  cupellation  of  the  lead  button 
so  obtained  or  produced,  which  gave  a  minute  bead  of 
metallic  silver;  the  same  reagents  were  tested  in  larger 
quantities,  leaving  out  the  ash,  when  negative  results  followed. 
It  was  subsequently  ascertained  that  silver  could  be  extracted 
from  this  volcanic  ash  by  boiling  it  with  a  solution  of 
ammonia,  or  of  potass,  cyanide,  or  of  sodium  sulphate." 

The  discovery  of  silver  in  the  ash  or  mud,  adds,  for  the 
first  time,  this  metal  to  the  list  of  elementary  substances 
observed  in  the  materials  ejected  from  volcanoes,  and  the 
addition  derived  some  special  interest  from  the  fact  of  tiiis 
ash  having  come  from  the  greatest  volcanic  (active)  vents  of 
that  great  ^^argentiferous**  zone  of  the  Andes.  Small  as 
would  be  the  proportion  of  silver,  it  must  represent  a  very 
large  quantity  of  that  metal  ejected  during  the  eruption,  in 
view  of  the  vast  masses  of  volcanic  ash,  etc.,  distributed  over 
the  large  area  which  is  indicated  by  the  fall  of  argentiferous 
ashes  at  a  distance  of  102  miles  from  the  central  crater  to 
Bahia  de  Caraguez. 

There  cannot  be,  it  is  submitted,  much  difference  of  opinion 
that,  if  silver,  lead,  iron,  manganese,  titanium,  chlorium^ 
mercury  and  other  less  important  metals  occur  in  volcanic 
ash  or  mud  shown  by  frequent  analyses,  as  derived^ 
inter  alia  from  the  immensely  rich  argentiferous  formations 
which  that  gigantic  "  vent "  cotopaxi  protrudes ;  a  similar 
occurrence  here  on  a  smaller  scale,  within  a  well-known 
"  auriferous  zone  "  is  not  only  feasible,  but  can  be,  or  is  now, 
demonstrated  to  be  a  fact.  The  only,  and  to  us  most  valuable 
difference,  is,  that  the  South  America  ejecta  expelled  the 
silver  in  its  ashes,  whilst,  with  our  "  Iron  Blow  "  the  ash  or 
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^mud**  ia  Mil  retained  within  the  ''dead"  yent  or  closed 
fissure,  and  happUj  for  the  colony  at  large,  it  is  comeatable, 
and  it  can  be  extracted  bj  future  sjstematic  mining  operations, 
followed  bj  skilful  treatment  for  the  rich  gold  it  is  reported 
same  contains. 

With  regard  to  the  opinion  I  have  had  occasion  to  express 
in  my  report  to  the  Qoyemment,  I  may  add  that  the  miniog 
operations  carried  on  since  still  expose  rich  ores  at  times,  and 
as  Mr.  Johnston  concludes  his  Paper  by  saying:  It— the 
hydrothermal  theory — had  also  been  adopted  by  Mr.  Thurean 
in  respect  to  such  mineral  formations  as  the  Iron  Blow  at  the 
Linda,  ^though  the  latter  "  seems  to  be  tmaware  of  the  fact 
that  the  mode  of  origin  of  the  more  common  quartz  reefs  are 
also  frequently  ascribed  to  the  hydrothermal  agency." 

I  may  be  pepaitted  to  state  that,  in  the  years  1845  to  1848, 
when  a  student  at  the  Boyal  School  of  Mines,  Clausthal, 
Hannover,  Germany,  I  studied  under  several  eminent  pro- 
fessors of  geology,  and  at  that  time  no  less  than  five  or  more 
theories — including  what  is  now  termed  hydrothermal — were 
known,  recognised,  and  applied  practically.  Since  then  I 
have  been,  and  am  Btill,  an  ardent  student  of  mining  geology 
in  several  countries,  so  that  it  is  not  likely  that  I  am  ignorant 
of  so  important  a  portion  of  that  science. 

When  I  held,  in  1875  to  1877  inclusive,  the  position  as 
Xiecturer  at  the  Bendigo  (Victoria)  School  of  Mines,  of 
**  Geology  as  applied  to  Mining,"  Mineralogy ;  also  Practical 
Mining,  the  Administrative  Council  of  that  institution 
arranged  during  each  winter  for  a  series  of  public  lectures  on 
Popular  Science,  and  at  such  I  elaborated  a  series  of  lectures 
upon  the  hydroiJiermal  origin  of  the  famous  Bendigo  Quartz 
Beefs,  without  controversy.  It  appears  that  at  those  lectures, 
— illustrated  by  models,  diagrams,  geological  specimens,  and 
analysis, — visitors  from  England,  New  Zesdand,  and  America 
attended,  and  as  one  result  of  the  interest  they  must  have 
taken  in  the  subject  dealt  with,  I  was  subsequently  elected, 
upon  unsolicited  nominations  and  recommendations,  as  a 
Fellow  of  the  Geological  Society  of  London,  which  honour- 
able position  I  still  hold  and  treasure* 
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ON    SOME    TIDE     OBSEEVATIONS    AT     HOBAET 

DUEING  FBBRUAEY  AND  UABCH,  1889. 

By  a.  Mault. 

Wisluiig,  primarilj  in  connection  with  the  obtaining  of 
necessarj  infonnation  for  purposes  connected  with  the 
drainage  of  Hobart,  and  secondanly,  to  fix  the  mean  sea  lerel 
for  geodetic  and  engineering  matters,  to  get  a  series  of  tidal 
observations,  I  spoke  to  Captain  Oldham,  of  H.M.S.  ''Egeria,'* 
on  the  subject  and  he  at  once  arranged  to  fix  the  automatic 
tide  gauge  of  his  ship  on  the  New  Wharf,  and  to  hare 
observations  taken  for  as  long  a  period  as  the  sojourn  at 
Hobart  permitted.  I  am  indebted  to  him  for  the  accompany- 
ing remarks  and  tables  of  observations.  To  enable  him  to 
connect  his  observations  with  the  level  of  some  permanent 
object  on  shore,  I  took  the  levels  from  the  town  datum  mark 
fixed  to  one  of  the  steps  of  the  Town  Hall  to  the  graduated 
stafiE  fixed  at  the  New  Wharf  in  connection  with  the  gauge. 
In  his  letter  to  me  enclosing  the  remarks  and  tables. 
Captain  Oldham  says : — **  From  these  observations  the  ^  mean 
<' tide  level'  is  8ft.  27  inches  on  the  gauge,  or  35*255  feet 
"  below  the  datum  mark  on  the  Town  Hall. 

''Please  note  that  these  observations  are  only  for  one 
''  month,  and  tliat,  as  probably  the  mean  tide  level  varies  at 
''different  seasons,  to  get  satisfactory  results,  a  year's 
"  observations  should  be  obtained — this  could  easily  be  done 
"  with  an  automatic  gauge." 

I  am  glad  to  say  that  this  will  be  done,  as  the  Hobart 
Marine  Board  is  taking  the  necessary  steps  to  procure  and 
fix  such  a  gauge.  When  it  arrives  I  shall  be  happy  to  fix. 
the  graduated  staff  so  as  to  coincide  with  the  aatum  of 
Captain  Oldham's  observations. 

The  following  are  Captain  Oldham's  remarks  and  observa- 
tions : — 

"Bbmabks  on  Tides  Obsebvbd  at  Hobabt. 
February  and  March,  1889. 

1.  The  tides  are  subject  to  a  large  diurnal  inequality;  the 

highest  high  water  is  followed  by  the  lowest  low 
water,  the  tide  then  rises  to  a  lesser  high  water,  ajtid 
falls  to  a  lesser  low  water. 

2.  With  the  moon's  declination  north,  the   higher   high 

water  follows  the  superior  transit  of  the  moon ;  with 
the  moon's  declination  south  the  higher  high  water 
succeeds  the  inferior  transit. 

3.  The  greatest  range  of  tide  appears  to  occur  about  two 

days  after  the  moon  has  reached  its  greatest  north  or 
south  declination,  the  least  range  when  the  declination 
is  zero. 


BY  A.  MAULT. 


4.  H.W.F.  &  C.  occurs  at  Hobart  at  81l  15miiL     Springs 
^8ito4Jfeet,^    mi.T.«  24  feet. 
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10  SOME  TIDE  0B8ESVATI0NS  AT  HOBABT. 

For  the  purpose  of  more  readily  comprehending  the 
information  contained  in  these  observations,  I  have  prepared 
diagrams — the  greater  part  drawn  to  sciale — and  settinc: 
forth:— 

1st.  The  curve  of  tidal  action  for  every  day  during  which 
observations  were  takeo,  from  the  4th  February  to 
the  6th  March,  showing  the  levels  of  high  and  low 
water  in  comparison  with  mean  tide  level,  and  the 
times  at  which  they  occurred. 

2nd.  The  moon's  course  so  as  to  show  the  times  of  superior 
and  inferior  transit  of  the  moon's  phases  and  apogee 
and  perigee. 

3rd.  The  moon's  north  and  south  declination. 

4th.  The  intervals,  called  by  Dr.  Whewell  "Lunitidal 
Intervals,"  of  time  between  the  moon's  transits  and 
the  succeeding  high  water;  the  extreme  intervals 
caused  by  the  £umal  inequaUty  being  faintly 
marked,  and  the  mean  intervals  more  strongly. 

6th.  Wind  force  and  direction  at  every  time  of  high  water ; 

and 
6th.  Barometric  pressure  at  every  time  of  high  water. 

The  graphic  presentation  of  all  these  elements  synchronically 
enables  one  to  judge  better  of  their  influence  upon  the  tide. 
The  diurnal  inequality  of  spring  tides  is  not  only  shown, 
but  is  shown  to  follow  the  usual  law,  as  pointed  out  by 
CaptL  n  Oldham,  in  connection  with  the  north  and  south 
declination  of  the  moon.  Equally  clearly  appears  the 
occurrence  of  springs  at  greatest  declination,  and  not  at  new 
and  full  moon,  so  that  at  Hobart  there  is  no  "  age  of  the  tide ;" 
and  in  connection  with  this  the  influence  of  perigee  is  shown 
in  the  higher  tides  at  south  declination.  Captain  Oldham's 
caution  is  very  useful  while  looking  at  these  diagrams  that  we 
must  remember  that  we  have  here  only  one  month's  observa- 
tion. But  it  is  not  likely  that  a  year's  observations  will 
modify  the  above-mentioned  facts.  I  believe  they  will  be 
chiefly  useful  in  showing  that  there  is  some  regularity  in  the 
sequence  and  circumstances  of  the  great  apparent  irregularities 
shown  by  these  obbervations  for  one  month.  To  show  the 
nature  and  extent  of  these  irregularities  I  have  appended  two 
diagrams  showing  for  comparison  a  fortnight's  tide  curves  at 
Hobart  and  a  fortnight's  at  Bombay,  and  a  diagram  repre- 
senting a  normal  curve  of  lunitidal  intervals  in  contrast  with 
the  zig-zag  mean  line  of  such  intervals  at  Hobart.  These 
irregularities  will,  I  think,  show  that  no  *^  estahlishmentt** 
that  is — ^time  of  high  water  on  the  day  of  new  or  full  moon — 
can  be  fixed,  although  on  the  month's  observations  Captain 
Oldham  mentions  8h«  15m.    At  Hobart  this  is  of  no  great 
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consequeuce,  as  the  depth  of  water  in  the  harbour  is  such 
that  the  comparatiyelj  small  rise  and  fall  of  tide  does  not 
much  affect  sailing  arrangements. 

It  is,  however,  verj  desirable  that  the  observations  to  be 
taken  should  be  as  complete  as  those  given  b^  Captain 
Oldham,  and  I  would  press  on  the  Society  the  desirability  of 
oo-operating  with  the  Marine  Board  to  secure  this.  The 
importance  of  the  registration  of  the  actual  tidal  action 
speaks  for  itself,  and  equallj^  so  does  the  necessity  of  com- 
paring continually  such  action  with  the  age  and  position  of 
the  moon.  The  force  and  direction  of  the  wind  have  also 
an  influence  that  must  be  noted.  In  connection  with  this  I 
may  mention  that  during  this  month's  observations,  as  shown 
on  the  large  diagram,  the  highest  tides  occurred  with  the 
wind  blowing  from  north,  and  north-easterly  points — that  is 
more  or  less  down  the  Channel.  The  barometer  should  also 
be  carefully  observed,  if  a  mean  sea  level  is  to  be  fixed,  as  a 
fall  of  one  inch  in  the  barometer  means  a  rise  of  20  inches 
in  the  sea  leveL 

Another  important  matter  can  only  be  secured  by  the  co- 
operation of  the  Marine  Board ;— the  progress  of  the  tide 
wave  round  the  coast.  I  would  suggest  that  they  be  asked 
to  get  their  lighthouse  men  to  keep  a  register  of  the  actual 
times  of  high  and  low  water  as  nearly  as  can  be  ascertained 
by  them  during  all  the  time  that  registers  are  being  kept 
here.     This  is  a  matter  of  general  interest. 

I  have  to  apologise  to  the  Society  for  the  presentation  of 
such  a  meagre  paper,  but  must  plead  the  engrossing  nature 
of  my  other  occupations,  and  the  time  that  the  preparation 
of  the  diagrams  has  taken.  But  I  hope  I  have  said  enough 
to  show  the  desirability  of  pursuing  investigation  in  this 
channel. 


Discussion. 

Mr.  A.  Q.  Websteb  stated  that  the  Marine  Board  would 
be  willing  to  render  any  assistance  in  its  power. 

Sir  Lahbbbt  Dobson  said  that  a  namesake  of  his,  who 
was  head-master  of  the  Hiffh  School,  had  manufactured  an 
automatic  tide  gauge  himself »  and  kept  a  register  of  tides  for 
some  time.  He  could  not  say  when  it  was,  but  he  thought  it 
would  be  about  1853. 

Mr.  W.  E.  Shoobbidge  stated  that  at  one  time  he  used  to 
register  the  tide  in  the  Derwent,  and  found  it  varied  very 
much,  the  lowest  tides  ocKSurring  about  February  and  March. 

His  Excellency  thought  it  would  be  very  important  to 
have  the  observations  in  regard  to  the  tidal  wave  around  the 
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countrj.  With  regard  to  the  point  raised  by  Sir  Lambert 
DobsoD,  he  had  been  told  bj  fishermen  and  others  that  low 
tides  were  a  sign  of  fine  weather,  and  high  tides  of  bad  weather, 
and  if  thej  had  a  series  of  observations  extending  over  some 
time  the  value  of  them  in  this  direction  would  be  seen.  He  had 
thought  the  highest  tides  would  have  been  experienced  when 
high  winds  blew  in  through  the  Channel,  keeping  the  water 
up,  instead  of  finding  the  highest  tides  when  the  winds  came 
from  the  N.  or  N.E.,  as  Mr.  Mault  had  stated. 
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ON  THE  ENCOUBAGEMENT  OF  A  MORE  GENERAL 

INTEEEST  IN  SCIENTIFIC  PUESTJITS. 

By  Wm.  Benson. 

The  object  of  this  short  paper  is  to  offer  a  suggestion  for 
the  consideration  of  this  Society. 

It  is  a  yerj  simple  one,  and  perhaps  ought  rather  to  be 
made  to  the  Council  privatelj  than  be  brought  forward  in  a 
generid  meeting.  But  there  seemed  some  advantage  to  be 
gained  hj  mentioning  it  here,  inasmuch  as  an  opportunity 
would  be  affiMrded  for  ascertaining  how  far  other  members 
coincide  in  the  views  expressed. 

Our  Society  unquestionably  has  rendered,  and  is  now 
rendering,  practical  and  substantial  benefits  to  the  colony  at 
large,  but  I  think  it  may  be  made  of  greater  use,  and  may 
influence  a  still  wider  circle  than  is  at  present  the  case. 

Also  with  regard  to  its  meetings  I  venture  to  think  that 
improvement  is  possible,  which  would  increase  their  general 
interest  and  value. 

There  are  amongst  our  members  two  classes — first  our 
8avant$,  or  specialists,  all  more  or  less  entitled  to  speak  with 
authority  on  some  particidar  branch  of  scientific  enquiry ;  and 
secondly,  there  are  those  who  possess  a  general  acquaint- 
ance with  and  taste  for  such  matters,  but  who  have  not 
Uioroughly  studied  any  special  subject.  It  is  as  one  of  the 
latter  class,  and  in  their  primary  interest  that  I  speak,  having 
heard  many  say  that  they  do  not  care  to  attend  these  meetings 
because  the  papers  read  are  often  abstruse,  fragmentary  and 
dry. 

It  is  obvious  that  this  want  of  interest  arises  from  our  want 
of  knowledge ;  our  previous  acquaintance  with  the  special 
subject  brought  forward  has  been  to  slight  to  enable  us 
I)erfectly  to  follow  the  reader.  The  fault  very  rarely  rests 
with  him,  for  it  is  almost  impossible  briefly  to  handle  in 
detail  any  scientific  topic  in  a  manner  that  can  be  readily 
comprehended  by  an  unprepared  hearer.  Even  the  language 
is  often  strange,  for  diffuseness  can  only  be  avoided  by  the 
free  use  of  technical  and  unfamiliar  words. 

So  far  as  the  meetings  of  the  Boyal  Society  are  intended 
for  the  interchange  of  notes  upon  new  discoveries  between 
Mvants  and  specialists  only,  the  reading  of  such  papers  is  a 
natural  and  proper  course,  though  it  may  still  be  questionable 
whether  those  who  merely  hear  a  technical  paper  read  gam 
as  full  a  knowledge  of  its  contents  as  they  would  by  studying 
it  at  leisure  in  the  Society's  printed  proceedings. 
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But  while  I  would  not  depreciate  the  value  of  such  papers, 
which  are  and  must  be  the  most  important  that  can  come 
before  the  Society,  yet  I  would  urge  whether  papers  of 
another  kind  might  not  also  be  encouraged. 

In  so  small  a  community  as  ours  the  savanU  can  never  be 
numerous,  but  there  is,  or  with  a  little  encouragement  there 
might  be,  a  considerable  namber  among  us  who  would  eagerly 
and  intelligently  enter  on  sdentific  pursuits  if  facilities  were 
offered :  and  surely  the  fostering  of  this  general  interest^ 
and  the  creation  of  a  wide-spread  scientific  taste  throughout 
our  community  are  well  worthy  of  any  attention  and  assistance 
this  Society  can  give.  In  the  long  run  they  will  yield 
results  of  practical  value,  and  also  materially  add  to  the 
prosperity  and  influence  of  the  Society  itself. 

It  must  be  remembered  that  opportunities  for  self-instruc- 
tion in  all  local  branches  of  science  (by  which  I  mean  our 
local  geology,  botany,  natural  history  and  the  like)  are  very 
few  as  compared  with  what  have  been  provided  for  English 
students. 

Ihere  every  branch  has  not  only  its  well*  recognised  and 
standard  authorities,  but  also  its  popular  text-books  in  which 
the  subject  is  presented  in  a  simpler  and  more  approachable 
style. 

Here  our  authorities  are  few,  text-books  hardly  exist,  and 
English  works  are  in  many  cases  unsuitable.  We  are  at  a 
great  disadvantage  in  this  respect,  and  are  much  more 
dependent  upon  the  direct  teaching  of  our  scientists  them- 
selves, and  for  this  reason  I  would  ask  this  Society  to  consider 
whether  means  cannot  be  devised  for  affording  instruction 
of  a  more  elementary  and  general  kind. 

There  must  be  not  a  few  who  sometimes  attend  these 
meetings,  and  very  many  others  who  at  present  never  think  of 
becoming  members,  to  whom  such  opportunities  would  be 
welcome,  and,  who  by  means  of  such  assistance,  would  be 
enabled  to  follow  up  chosen  studies  on  their  own  account,  and 
to  take  a  livelier  interest  in  the  more  advanced  and  specialised 
papers  that  are  read  here,  which  at  present  are  too  often,  I 
fear,  interesting  only  to  a  few. 

It  is  not  to  be  expected  that  we  can  inspire  everybody  with 
a  love  for  scientific  pursuits.  The  tastes  and  talents  of  manv 
will  always  lie  in  other  directions.  But  good  only  can  result 
from  any  effort  that  may  be  made  to  encourage  and  develop 
such  a  love  wherever  its  germ  exists,  and  I  do  not  see  any 
other  organisation  that  is  as  well  qualified  to  do  the  work  as 
this  Society. 

I  want  to  see  the  rising  generation  more  interested  than 
they  appear  to  be  in  the  physical  history  of  their  native 
colony,  its  fauna  and  flora,  and  so  forth.    At  present  these 
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subjectB  Have  attracted  but  little  attention,  though  they  are 
easUj  made  attractive,  and  this  neglect  is  largely  attribut- 
able to  the  absence  of  accessible  sources  of  information. 

The  taste  for  such  studies  when  once  acquired  rarelj  leaves 
a  man,  and  developes  afterwards  along  the  lines  of  his 
peculiar  preference,  and  thus  the  whole  field  of  scientific 
enquiry  is  gradually  occupied,  though  only  a  few  branches  be 
specially  taught  at  first. 

At  present  the  Soyal  Society  occupies  a  somewhat  isolated 
height,  and  my  wish  is  to  see  encouragement  offered  to 
dimbers  from  the  lower  level,  and  means  of  ascent  provided. 

Many  plans  might  be  proposed  for  carrying  out  such 
educational  work,  and  the  following  suggestion  may  not 
be  the  best,  but  there  is  an  advantage  in  having  something 
definite  before  us  to  be  amended  if  it  cannot  be  approved,  and 
therefore  I  would  propose  for  consideration  the  desirability 
of  initiating  courses  of  popular  lectures  on  scientific  subjects 
to  be  delivered  under  the  auspices  of  this  Society.  Such 
lectures  might  alternate  with  the  ordinary  meetings,  and  they 
should  not  be  restricted  to  members,  but  be  open  to  all  who 
desired  to  attend.  I  do  not  know  whether  tms  room  would 
be  available.  It  is  not  spacious  enough  for  a  large  audience, 
but  doubtless  if  the  attendance  became  considerable  a  suitable 
hall  would  not  be  wanting.  Personally,  having  great  faith  iu 
object  lessons,  I  should  like  to  see  the  Museum  itself  made 
use  of  on  all  occasions  where  its  cabinets  could  be  used  as 
illustrations,  and  the  lecture  would  be  none  the  less  valuable 
to  the  hearers,  and  might  perhaps  be  less  arduous  to  the 
lecturer  if  it  were  so  delivered. 

Another  thing  which  might  be  attempted  in  connection 
with  this  Society  is  the  formation  of  a  Naturalist's  Field  Club, 
similar  to  what  exists  iu  Melbourne  and  other  Australian 
cities. 

These  two  suggestions  are  much  alike  in  character,  and 
both  the  lectures  and  the  excursions  might  be  expected  to 
give  rise  to  papers,  for  the  discussion  of  which  opportunity 
should  be  found,  though  of  course  not  at  our  regular  meetings. 

One  other  matter  might  well  interest  this  Society,  but  it  is 
probably  one  which  must  originate  with  some  individual 
privately,  and  need  only  be  hinted  at  here.  I  mean  the 
introduction  of  local  science  primers  for  school  use. 

Some  may  think  such  work,  as  is  here  suggested,  too 
elementary  for  our  Society  to  recognise. 

This  would  be  true  enough  if  it  were  proposed  to  abandon 
the  Society's  present  work,  or  to  lower  the  standard  of  the 
papers  submitted  to  its  meetings.  But  the  desire  is  to 
supplement  rather  than  to  subvert,  and  the  hope  is  to  obtain 
in  the  end  a  wider  circle  of  contributors  and  papers, 
embodying  more  varied  original  researches. 
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Also,  if  there  were  any  other  organisation  capable  of  taking 
the  matter  up,  or  if  the  work  could  originate  spontaneously,  I 
would  not  bring  it  before  this  Society's  notice,  but  it  seems 
to  me  a  case  where  our  recognition  and  help  may  make  the 
difference  between  failure  and  success. 

For  years  science  stood  apart.  Its  affairs  were  assumed  to 
be  above  the  popular  understanding.  But  all  that  has  now 
been  changed,  and  in  Huxley,  Tyndall,  and  many  others,  we 
see  men  of  the  highest  scientinc  rank  taking  the  lead  in 
bringing  their  chosen  studies  home  to  the  minds  of  the 
masses.  We  need  not  fear  that  anything  we  may  do  will  be 
infra  dig. 

Any  proposal  for  delivering  popular  lectures,  pre-supposea 
the  presence  amongst  us  of  gentlemen  qualified  and  wuling^ 
to  come  forward  as  lecturers.  That  we  have  the  qualified 
men  none  will  deny,  but  it  is  not  everyone  who  would  be 
willing  to  devote  the  necessary  time  and  thought  to  the 
preparation  of  such  lectures  as  have  been  indicated,  for  it  would 
involve  much  trouble,  and  at  first,  until  public  attention  had 
been  thoroughly  aroused,  there  might  appear  to  be  too 
little  interest  manifested  to  warrant  the  effort.  But  I 
hope  the  love  of  science  for  its  own  sake,  which  animates 
all  who  have  advanced  any  distance  into  its  mysteries,, 
may  suffice  to  induce  one  or  more  of  our  savants  to 
offer  their  services,  and  to  permit  the  experiment  to  be 
at  any  rate  tried.  It  is  hardly  probable  that  we 
should  ever  have  a  continuous  succession  of  lecture* 
all  the  year  round,  but  if  from  time  to  time  such  series  could 
be  delivered,  and  if  the  Council  of  this  Society  could  keep  an 
open  eye  for  any  opportunity  that  may  arise  to  interest  the 
public,  and  especially  the  young,  I  have  faith  that  good 
results  will  follow. 


Discussion. 

Sib  Lambebt  Dobson  said  he  bad  heard  many  lectures  m. 
Ms  early  days  which  had  furnished  him  with  a  great  deal  of 
information,  and  which  had  been  of  great  use  to  him  since 
then.  He  was  thoroughly  in  accord  with  Mr.  Benson  that 
the  Society  could  be  much  more  useful  than  it  is  at  present. 
The  start  wanted  to  be  made,  and  there  was  no  reason  why 
they  should  not  have,  say,  half-a-dozen  lectures  in  the  course 
of  a  session.  Geology  was  a  subject  which  might  well  be 
introduced,  and  there  were  many  other  subjects  which  would 
be  found  both  interesting  and  useful. 

Mr.  James  Babnabd  thought  it  would  be  very  practicable 
to  follow  out  the  idea  suggested  by  Mr.  Benson,  and  he 
heartily  supported  and  concurred  in  this. 
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The  Hon.  Nicholas  Brown  said  there  could  be  no  doubt 
tliat  if  it  were  possible  to  cany  out  a  system  of  popular 
lectures  they  would  gather  in  a  much  larger  interest  in  the 
proceedings  of  the  Society  than  at  present  existed.  He 
thought  the  Council  of  the  Society  should  take  the  matter  up 
and  endeavour  to  ascertain  whether  or  not  it  would  be 
sible  to  give  effect  to  the  suggestions  made  by  Mr, 
ason. 

Mr.  Mattlt  agreed  with  the  suggestions  contained  in  the 
paper,  and  especially  the  one  relating  to  the  formation  of  a 
ITaturalist's  Field  Cflub,  which  could  work  during  the  recess 
of  the  Society.  He  would  particularly  urge  this  upon  the 
Council,  because  during  the  summer  months  they  would 
probably  gain  a  good  deal  of  knowledge  through  coming  in 
contact  with  members  of  similar  clubs  from  the  other 
colonies. 

The  Bey.  E.  Q.  Porter  (United  States),  on  being  intro- 
duced and  requested  by  His  Excellency  to  give  some  idea  of 
the  working  of  American  societies,  said  he  was  cordially  in 
sympathy  witii  the  objects  of  the  Society  and  the  paper 
whidii  had  been  read  by  Mr.  Benson.  In  America  people 
were  glad  to  study  and  glad  to  learn.  They  had  many 
societies,  and  although  none  of  them  were  ''Boyal/'  he 
thought  they  were  doing  "  Boyal  work."  (Laughter.)  He 
gave  an  interesting  account  of  the  scientific  work  undertaken 
by  the  American  societies,  and  stated  that  the  results  were 
that  science  became  popular,  and  that  large  audiences  could 
be  secured  at  lectures,  not  only  in  the  cities  but  in  smaller 
towns. 

Mr.  Morton  stated  that  the  Technical  School  Board  had 
already  arranged  for  a  course  of  lectures  to  be  delivered  in 
connection  with  the  work  of  the  schools.  Dr.  Oiblin,  at  the 
special  request  of  the  Board,  had  undertaken  to  give  a  series 
of  lectures  on  *'  Human  Physiology."  His  lee  Cures  would  be 
illustrated  by  means  of  an  excellent  collection  of  slides.  As 
secretary  to  the  Society  he  would  take  care  that  the  sug- 

gitions  contained  in  the  paper  should  be  brought  before  the 
uncil. 

Mr.  W.  E.  Shoobridgb  thought  the  Society  should  also 
take  up  the  question  of  advising  in  regard  to  text  books 
suitable  for  schools. 

The  President  (Sir  B.  Hamilton),  in  moving  a  vote  of 
thanks  to  the  readers  of  the  papers,  said  he  thought  the 
suggestions  made  by  Mr.  Benson  might  be  left  to  the 
Council. 

A  vote  of  thanks  was  carried  by  acclamation. 
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NOTES    ON    THE    POSSIBLE     OSCILLATION    OP 

LEVELS  OP  LAND  AND  SEA  IN  TASMANIA 

DUEING  EEOBNT  TEAES. 

By  Caitais  Shobtt,  B.N. 

During  the  years  1888,  1884, 1885,  and  1886,  or  immediately 
prior  to  the  eruption  at  Tarawera,  this  island,  and  the  South- 
Eastern  portion  of  the  mainland  of  Australia,  were  frequently 
shaken  by  earth  tremors ;  and  as  such  disturbances  are  offaen 
known  to  be  associated  with  local  changes  of  sea  and  land,  it 
appeared  to  me  to  be  of  great  importance  to  ascertain  whether 
any  recent  change  could  oe  traced  along  the  coast-line  of  this 
island. 

This  enquiry  in  a  ;^oung  colony  is  attended  with  many 
difficulties,  as  with  one  isolated  exception,  hereafter  discussea, 
no  definitely  fixed  tide  marks  are  in  existence  by  which  satis- 
factory conclusion  might  be  drawn. 

The  exception,  however,  is  of  peculiar  interest,  as  it  affords 
us  some  information,  so  far  as  the  locality  is  concerned,  in 
which  this  fixed  tide  mark  occurs.  The  tide  mark  here  referred 
to  is  situated  on  the  North  side  of  the  '*  Isle  of  the  Dead^'* 
which  lies  off  Point  Puer,  Port  Arthur.  This  mark  was  cut 
in  the  rock  broad  arrow  form,  on  the  1st  July,  1841,  by  the 
then  Deputy-Assistant  Commissary-General,  Mr.  Lempriere. 
The  circumstances  under  which  this  mark  was  placed  there  is 
explained  by  Captain  Sir  James  Clark  Boss,  B.N.,  in  his  work 
entitled  "  A  Voyage  of  DiscoYery  and  Besearch  in  the  Southern 
and  Antarctic  Begions  during  the  years  1839-48."  Thus  Pam 
22 : — My  principal  object  in  visiting  Port  Arthur  was  to  afforda 
comparison  of  our  standard  barometer  with  that  which  had 
been  supplied  to  Mr.  Lempriere,  the  Dupty- Assistant  Com- 
missary-General, in  accordance  with  my  instructions ;  and  also 
to  establish  a  permanent  mark  at  the  zero  point,  or  general 
mean  leyel  of  the  sea,  as  determined  by  the  tidal  observationa 
which  Mr.  Lempriere  had  conducted  with  perseyerance  and 
exactness  for  some  time ;  by  which  means  any  secular  yariation 
in  the  relative  level  of  the  land  and  sea,  which  is  known  to 
occur  on  some  coasts,  might  at  any  future  period  be  detected, 
and  its  amount  determin^.  The  point  chosen  for  this  purpose 
was  the  perpendicular  diff  of  the  small  islet  off  Point  Puer, 
which  being  near  to  the  tide  register,  rendered  the  operation 
more  simple  and  exact ;  the  Gh)vemor,  Sir  John  Franklin,  whom 
I  had  accompanied  on  an  ofiBicial  visit  to  the  settlement,  gave 
directions  to  afford  Mr.  Lempriere  every  assistance  of  labourers 
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he  required,  to  haye-the  mirk  cut  deeplj  in  the  rock,  in  the 
exact  root  which  his  tidal  obaeryations  indicated  aa  the  mean 
lerel  or  the  ocean. 

I  may  here  obaerve,  that  it  is  not  essential  that  the  mark  be 
made  exactly  at  the  mean  level  of  the  ocean,  indeed  it  is  more 
desirable  that  it  shonld  be  rather  abore  the  reach  of  the  highest 
tide,  and  the  exact  distance  above  the  mean  level  recorded. 

The  most  desirable  position  for  sach  another  mark  would  be 
near  the  North-West  extremity  of  the  island,  in  the  vicinity 
of  Cape  Orim. 

Mr.  Lenmriere,  it  is  evident,  carefully  carried  out  these 
directions,  for  on  a  tablet  still  existing  a  little  above  the  tide 
mark  in  question  is  the  following  record.  "  On  the  rock 
fronting  this  stone  a  line  denoting  the  height  of  the  tide  now 
9trueh  on  the  1st  July,  1841,  mean  time  4  h.  44  m.  p.m.; 
moon's  age  12  days ;  height  of  water  in  tide  gauge  6  ft.  1  in." 

It  is  stated  by  my  informant,  Mr.  T.  Mason,  that  the  words 
and  figures  underlined  are  nearly  obliterated,  and  that  he  has 
given  what  they  appear  to  be.  It  is  unfortunate,  also,  that  no 
other  records  can  be  found  relatiuK  to  Mr.  Lempriere's  tidal 
observations,  although  I  have  searched  all  local  records.  I  have 
also  applied  to  Capt.  W.  J.  Z.  Wharton,  B.N.,  Hydrographer 
of  the  Admiralty,  with  the  view  of  ascertaining  if  they  had 
any  records  relating  to  Mr.  Lempriere's  observations  at  Port 
Arthur,  but  in  answer  I  learn  that  no  records  of  tidal 
observations  have  ever  been  received  at  the  Admiralty. 

Capt.  Wharton  at  the  same  time  informs  me  that  the 
approximate  time  of  high  water  on  1st  July,  1841,  was 
^  h.  85  m.,  p.m.,  that  is  nearly  an  hour  later  than  the  apparent 
record  on  the  tablet.  If  we  now  assume  that  tne  tide 
now  struck  refers  to  high  water,  which  is  most  probable,  we 
have  some  means  of  determining  whether  any  change  has  since 
occurred  in  the  relative  levels  of  sea  and  land. 

Mr.  Mason,  at  my  request,  very  kindly  ascertained  the  time 
of  low  water  on  February  24th,  1888,  at  11  h.  45  m.  a.m.,  which 
day  corresponds  relatively  with  the  muon's  age  47  years 
previously. 

At  this  low  water  level  the  mark  was  found  to  be  2|ft.  above. 
This  very  closely  corresponds  with  the  normal  difference  between 
these  levels  of  low  and  nigh  water,  and  would  therefore  indicate 
that  there  has  been  practically  no  alteration  of  the  rdative 
levels  of  sea  and  land  during  the  last  47  years.  This,  however, 
only  bears  witness  to  possible  movements  in  the  Southern 
portion  of  the  ishmd.  As  regards  the  Northern  portion  there 
IS  no  definite  knowledge ;  but  it  is  interesting  to  place  on 
record,  that  Captain  Miles  has  learnt  from  the  half-casts  in  the 
Fumeaux  G-roup  they  have  noticed  within  the  last  few  years 
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that  there  seems  to  be  less  depth  of  water  over  certain  well- 
known  rocks  near  the  idands  than  formerly.  This,  howeyer,  if 
true,  does  not  seem  to  have  been  a  sadden  change,  but  rather  a 
slow  elevatin|;  movement  possibly  still  going  on.  As  it  is  of 
thegreatestimportance  to  getmore  definite  information  with 
regard  to  this  locality,  I  have  already  taken  some  steps  to  fix 
a  tide  mark  on  Flinders  Island,  so  that  in  future  years  obser- 
yations  may  be  made  upon  some  certain  data  that  we  at  present 
possess. 

It  would  be  desirable  also  in  the  interest  of  Navigation  to 
have  such  marks  carefully  made  on  various  parts  of  our  coast 
line. 

It  might  be  of  value,  therefore,  if  this  important  matter 
received  the  attention  of  the  Members  of  this  Society. 
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THE  "lEON  BLOW"  AT  THE  LINDA  GOLDPIELD. 
By  B.  M.  Johnston,  E.L.S. 

At  the  last  meeting  of  this  Society  a  paper,  contributed  by 
Mr.  G.  Thureau,  F.O.S.,  was  read,  which  calls  for  some 
observations  from  me.  Before  commenting  upon  the  matters 
which  have  caused  differences  of  opinion,  however,  let  me 
express  mv  sincere  regret  that  any  unfortunate  remark  of 
mine  should  have  led  him  to  suppose  that  I  do  not  appreciate 
the  scientific  ability  of  the  author  of  the  paper  in  question. 
Having  said  this  much,  it  will,  I  hope,  be  granted  that  the 
existence  of  differences  of  opinion  upon  geological  matters 
which  are  obscure  may  nevertheless  exist,  and,  in  fact, 
continually  happen — ^between  the  greatest  names  in  science — 
without  questioning  the  talents  or  training  of  those  who  may 
espouse  irreconcilable  opinions. 

The  differences  of  opinion  as  between  myself  and  Mr. 
Thureau,  fortunately,  are  not  of  a  serious  nature,  and, 
according  to  Mr.  Thureau's  recent  explanation,  I  perceive  they 
are  more  due  to  the  confused  way  in  which  descriptive  terms 
are  employed  than  to  any  real  differences  of  opinion.  The 
question  between  us  has  been  altogether  misconceived  by  Mr. 
Thureau,  and  even  in  his  last  paper  he  often  leaves  me  in 
doubt  whether  he  is  referring  (1)  to  the  original  agencies  by 
which  the  original  metalliferous  deposit  was  f ormed,  or  (2)  to 
the  causes  wluch  produced  subsequent  modifications.  If  Mr. 
Thureau  had  discussed  the  Iron  Blow  question  without 
confusing  these  two  fundamental  considerations  it  would  have 
placed  the  issues  between  us  in  a  very  small  compass.  I  shall 
endeaTour  to  keep  free  from  this  confusion  by  discussing  the 
'two  questions  separately : — 

I.  (a)  Under  what  circumstances  and  by  what  agency  was 
the  fissure  formed  originally  P 
(d)  From  whence  and  by  what  agencies  were  its  present 

altered  and  unaltered  contents  derived  ? 
(r)  By  what  mode  were  the  original  matters  deposited 
or  obtained? 

First,  then,  we  have  to  enquire — 

Under  what  circumstances  and  by  what  agency  was 
the  fissure  originally  formed  t 

The  schists  and  conglomerates  in  which  the  great  fissure 
occurs  are  evidently  of  Silurian  age,  and  the  forces  which 
operated  in  dislocating  them  must,  therefore,  have  been 
exerted  not  earlier  than  this  period.    From  the  abundant 
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eyidence  at  our  command  of  crumpled,  distorted,  folded,  and* 
metamorphosed  strata,  common  in  rocks  of  this  age,  there  is- 
little  doubt  of  the  fact  that  the  dynamic  forces  at  work  were 
far  more  potent  than  at  preseDt,  althoucfh  not  different  from 
forces  still  in  operation,  whose  throes,  like  those  of  Krakatoa 
and  Tarawera,  are  still  mightj  enough  to  produce  yast  local 
disturbances.  There  is  little  doubt  in  my  opinion,  therefore,, 
that  the  fissure  at  the  Linda  was  originally  caused  by  the 
same  dynamic  forces  which  caused  the  dilating,  folding,  and 
metamorphosis  of  the  crystalline  rocks,  and  that  these  mighty^ 
effects  were  primarily  caused  by  the  gravitation  of  the  outer 
crust  towards  the  shrinking  and  cooling  central  mass  of  the 
earth.  Mallet's  lucid  exposition  of  this  theory,  many  years* 
ago,  has  convinced  the  large  body  of  geologists  of  the 
reasonableness  of  this ;  and  I  may  be  pardoned  if  I  cannot 
discover  any  flaw  in  its  sufficiency  to  account  for  all  the 
dynamical  phenomena  observable  at  the  Iron  Blow. 

The  next  consideration  is — Was  the  opening  of  the  fissure 
accompanied  by  the  expulsion  of  heated  materials  from  the 
interior  of  the  "earth  by  volcanic  agency  ?  This  brings  us  to 
the  second  part — 

From  whence  and  by  what  agencies  were  the  present' 
altered  and  unaltered  materials  derived  1 

With  respect  to  this  question,  I  am  still  in  accord  with  Mr. 
Thureau,  for  I  am  of  opinion  that  tbe  expulsion  of  heated 
materials  from  the  interior  of  the  earth  by  volcanic  agency 
has  occurred,  and  to  this  expulsion  may  be  attributed  the 
immediate  cause  of  the  opening  of  the  Iron  Blow  fissure.  My 
original  suggestion,  that  the  materials  now  forming  the 
contents  of  the  fissure  does  not  "  necessitate  their  having 
been  formed  originally  in  the  way  of '  volcanic  mud,' "  is 
incorrectly  interpreted  by  Mr.  Thureau  as  a  denial  of  volcanic 
action. 

This  interpretation,  moreover,  is  hardly  warranted;  for 
Mr.  Thureau  is  well  enough  aware  that  elements  such  as- 
barium,  sulphur,  iron  and  gold,  now  contained  in  the  fissure 
are,  and  may  have  been,  expelled  from  the  interior  of  the 
earth  as  volcanic  products  by  way  of  sublimation  or  heated 
solutions,  or  by  both  together  or  alternately.  Mr.  Thureau 
elsewhere  adnoiits  this,  for  he  states  the  discharges  of  the 
volcanic  vents  alluded  to  by  him  "  leave  a  thin  deposit  or 
lamina  in  the  '  cups '  at  the  surface  which,  after  hardening, 
was  found  on  analysis  to  be  chiefly  charged  with  silica 
(quartz),and  to  also  contain  a  sensible  percentage  of  gold 
and  silver."  Now  this  deposit,  it  is  dear  by  his  own  showing, 
was  not  composed  of  "volcanic  mud"  seen  in  ebulition  as 
^<  a  greyish  semi-liquid  mass  .  .  .  within  the  mouth  of 
the  '  f  umaroles,' "  but  was  essentially  a   distinct  chemical 
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deposit  farmed  from  associated  heated  solutions.  If,  therefove, 
iUls  be  the  prooess— as  Mr.  Thureau  avers  it  to  be — '*  wfaidi 
assimilates  a  great  deal  to  what  can  be  seen  in  its  *dead 
state '  at  onr  '  Iron  Blow/ "  it  is  Mr.  Thnreau  himself  who 
oyerthrows  his  own  argument,  for  it  is  not  ^'yolcaDic 
mnd  "  which  he  likens  to  the  baryta  of  the  Iron  Blow,  bnt  the 
nlica  found  as  '*  lamina  in  the  cups  "  which,  without  doubt, 
bj  his  own  showing,  was  formed  as  a  precipitation  from 
solution  i  Where,  then,  is  Mr.  Thureau's  logic  in  finding 
&ult  with  me  for  preferring  to  beliere  the  same  thing  in  my 
statement,  quoted  bj  him,  viz.,  '*  It  is  probable  that  the  four 
principal  elements — iron,  barytes,  sulphur,  and  gold — were 
originally  pruipitated  together  from  solution  ?  " 

That  there  can  be  no  mistake  that  the  contents  of  the  Iron 
Blow  were  considered  by  him  to  be  the  analogues  of  the  silica 
precipitated  from  solution,  and  not  the  "  greyish  semi-liquid 
mass,"  is  proved  by  the  following  sentence : — ''  If  baryta  is 
substituted  for  siUca  (as  matrix?)  in  the  latter  case,  the 
question  of  origin  as  to  both  metalliferous  deposits  is  not 
only,  in  my  opinion,  yery  suggestive,  but  forms  the  only 
possible  true  solution  of  the  case." 

I  am,  of  course,  extremely  gratified  to  find  in  this  clear 
expression  x>f  opinion  that  he  thus  agrees  with  me  that 
precipitation  from  solution  is  **  the  only  possible  true  solution 
of  the  case ;"  for  while  it  refutes  his  "  volcanic  mud  "  theory, 
it  more  firmly  establishes  my  opiDion  ''  that  the  four  principal 
dements — iron,  barytes,  sulphur,  and  gold — were  originidly 
precipitated  from  solution." 

Besides  this,  there  is  no  evidence  at  the  Iron  Blow  to  show 
that  the  respective  solutions  were  in  anyway  associated  with  a 
"  volcanic  mud  "  corresponding  to  the  "  greyish  semi-liquid 
nuuBS  within  the  mouth  of  the  fumaroles"  of  America,  of 
whose  composition  Mr.  Thureau's  description  does  not  afford 
us  the  slightest  enlightenment. 

Strictly  speaking,  mud  is  a  term  more  appropriately  applied 
to  mechanical  mixtures  of  various  hydrous  aluminous  sihcates, 
and  such  mixtures  are  fundamentally  different  from  the 
definite  chemical  compounds^  pyrites  and  barytes^  which  form  the 
characteristic  contents  of  tiie  lode  at  the  Iron  Blow. 

Causes  which  produced  subsequent  modification  of 
materials  as  originally  precipitated. 
This  part  of  the  subject  does  not  concern  me  so  much  as 
Mr.  Ward,  who  is  well  able  to  defend  his  own  views.  I  may, 
however,  be  allowed  to  observe  that  Mr.  Thureau's  denial 
that  the  soft  and  pulverulent  combination  of  iron  peroxide 
and  barium  sulphate  of  a  deep  purplish  colour,  together  with 
tiie  still  more  modified  massive  blocks  forming  the  cap  of  this 
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paxt  of  the  lode,  have  been  derived  by  subflequent  deoom- 
poaitioii  of  the  parts  more  exposed  to  decompoBing  agencies^ 
is  a  most  unsatisfiActory  position  for  him  to  assume.  It  is  not 
true,  as  stated  by  him,  that  the  iron  pjrrites  contain  *'  no 
barjrta  to  speak  of."  At  page  218, "  Boyal  Soc.  Proc,  1886," 
the  analysis  given  by  Mr.  Ward  shows  iron  bisulphide  pyrites, 
83'0  ner  cent.;  barium  sulphate  (barytes),  17  per  cent.,  i.e., 
actually  2*85  per  cent  less  than  the  decomposed  pulverulent 
mass,  which  Mr.  Ward,  no  doubt,  rightly  attributes  to  oxida- 
tion of  pyrites. 

Mr.  Ward  nowhere  states  that  the  entire  mass  of  pyrites 
has  undergone  decomposition.  On  the  contrary,  he  refers  to 
the  exposed  surface  of  one  portion  of  the  original  lode.  The 
very  fact  that  the  undecomposed  pyrites  analysed  by  him  was 
stated  to  be  taken  from  a  section  described  as  two  chains 
wide  is  proof  that  this  is  so.  Mr.  Thureau's  most  extravagant 
allusion  to  the  fissure  collapsing  in  consequence  of  a  partial 
decomposition  is  therefore  too  preposterous  to  dwell  upon.  Has 
Mr.  Thureau  ever  known  pyrites,  long  exposed  in  lodes  to  air 
and  water,  not  to  have  suffered  from  decomposition  P  That  both 
decomposition  and  recomposition  in  mineral  veins  are  among 
the  most  common  of  all  occurrences  cannot  reasonably  be 
disputed.  Geikie,  surely,  may  be  trusted  in  a  simple  matter 
of  this  kind.  At  page  597,  "  Text  Book  of  Geology,"  he 
states : — **  It  has  been  noticed  that  the  *  country  *  through 
which  mineral  veins  run  is  often  considerably  decompos^. 
In  Cornwall  this  is  frequently  very  observable  in  the  granite. 
Moreover,  in  most  mineral  veins,  there  occurs  layers  of  clay, 
earth,  or  other  soft,  friable,  loamy  substances,  to  which  various 
mining  names  are  given.  In  the  south-west  of  England  the 
great  majority  of  the  remarkable  minerals  of  that  district 
occur  in  those  parts  of  the  lodes  where  such  soft  earths 
abound.  The  veins  evidently  serve  as  channels  for  the 
circulation  of  water  both  upward  and  downward,  and  to  this 
circulation  the  decay  of  some  bands  into  mere  clay  or  earth, 
and  the  recrystallisation  of  part  of  their  ingredients  into  rare 
or  interesting  minerals  are  to  be  ascribed."  So  much  for 
decomposition.  Mr.  Thureau,  curiously  enough,  makes  no 
allusion  to  the  remarkable  strings  and  veins  of  solid  barytes 
penetrating  the  decomposed  part  of  the  lode.  He  would 
find  it  a  difficult  task  to  account  for  these  strings  on  the 
assumption  that  they  were  formed  contemporaneously  witii 
the  pyrites  mass,  or  even  with  the  decomposed  portion  of  the 
original  lode. 

Mr.  Thureau's  inexactness  is  also  conspicuous  in  his 
references  to  baryta.  In  the  first  part  of  his  paper,  referring 
to  iron  pyrites  (bi-sulphide),  he  states  that  it  contains  "  no 
baryta  to  speak  of/'  and  yet  he  had  Mr.  Ward's  analyses 
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before  him  proTing  that  it  actuallj  contained  17  per  cent,  of 
baryta,  thns : — 

Ibon  Ptbitbb. 
(Section :  2  chains  wide.) 

Per  cent. 

Iron  bi-8ulphide  (pyrites) 83'0 

Barium  sulphate  (barytes) 17'0 

100-0 

The  only  difference  of  composition  between  the  pyrites  and 
the  purple  rock  is  due  to  oxidation  of  pyrites,  thus : 

Per  cent. 

Iron  peroxide  77'76 

Barytes        1985 

Water,  etc 240 

100-00 


It  will  be  seen,  therefore,  that  the  derivation  of  the  one  from 
the  other  is  not  such  an  inconceivable  matter  as  Mr.  Thureau 
was  led  to  imagine  from  his  inaccurate  interpretation  of  the 
data  at  his  command. 

Mr.  Thureau  again  makes  a  curious  reference  to  the  baryta 
of  this  purplish  rock,  in  his  expression — "  Now  it  is  a  jact  that 
baryta  is  the  'matrix'  of  that  purple  rock."  How  baryta 
can  be  the  **  matrix**  of  the  larger  constituent  iron  peroxide 
(the  latter  being  nearly  four  parts  iron  peroxide  to  one  part 
baryta)  is  a  puzzle  to  me. 

The  word  matrix  is  usually  employed  by  geologists  to 
designate  the  rock  or  rrvain  substance  in  which  a  crystal 
mineral  or  fossil  is  embedded.  According  to  this  meaning  of 
the  word,  Mr.  Thureau  is  far  from  correct  in  stating  that 
^*  it  is  a  fact  that  baryta  is  the  matrix  of  that  purple  rock." 

MUD    yOLCANOBS. 

As  regards  mud  volcanoes,  there  are  two  well-known  kinds, 
both  of  which  differ  widely  in  characteristics  from  the  phe- 
nomena associated  with  the  deposits  of  the  Linda  Iron  Blow. 

The  first  kind  is  not  volcanic  in  the  proper  sense  of  the 
term,  although  variously  named  mud  volcanoes^  salses,  air 
volcanoes^  and  tnacalubas,  Geikie  describes  these  as  forming^ 
groups  of  conical  hills  formed  by  the  accumulation  of  fine 
and  usually  saline  mud.  They  are  distinguished  from  true 
mud  volcanoes  in  having  their  chief  source  of  movement  in 
the  escape  of  gases  due  to  underlying  chemical  changes,  usually 
carbon  dioxide,  carburetted  hydrogen,  sulphuretted  hydrogen, 
and  nitrogen.    The  mud  is  usually  cold. 
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The  true  mud  volcano  oocurs  in  volcanic  regions  proper^ 
and  ''  is  due  to  the  escape  of  hot  water  and  steam  through 
beds  of  tuff  or  some  other  friable  kind  of  rock.  The  mud  ia 
kept  in  ebulition'bj  the  rise  of  steam  through  it.  As  it 
becomes  more  pasty  the  steam  meets  with  greater  resistance ; 
laxge  bubbles  are  formed  which  burst,  and  the  more  liquid 
mud  below  oozes  out  from  the  vent." 

These  true  mud  volcanoes,  in  my  opinion,  neither  in  their 
mode  of  appearance,  nor  in  their  characteristic  contents,  show 
the  slightest  correspondence  with  the  metalliferous  fissure 
lodes  of  the  Linda  district. 

I  may  mention  that  although  my  examination  of  the 
various  lodes  in  this  district  was  necessarily  limited,  they 
occupied  my  close  attention  for  the  better  part  of  three  days,, 
at  a  time  when  they  were  well  exposed  by  working  opera- 
tions j 


DiSGUSSIOK. 

Mb.  W.  F.  Wabd,  Government  Analyst,  said : — 

The  point  under  discussion  is  the  origin  of  the  "formation"" 

known  as  the  "  Iron  Blow,"  the  oxidised  portion  of  which  waa 

described  by  Mr.  Thureau  as  *'  volcanic  mud  or  ash."     Mr. 

Johnston,  however,  from  close  examination  on  the  spot,  and  I 

myself,  from  the  "  internal  evidence "  yielded  by  specimens, 

etc.,  attribute  to  this  a  non-volcanic  origin. 

The  materials  of  this  formation  are  (1)  barytes,  sulphate  of 

barium,  or  heavy  spar,  (2)  iron  pyrites,  or  disulphide  of  iron, 

(8)  hsBmatite,  or  sesquioxide  or  peroxide  of  iron. 
1  will  glance  briefly  at  the  usual  modes  of  occurrence  of  each, 

as    showing    in    the  first  place  that  they  are  not  usually 

•*  volcanic  products." 

1.  ''  Heavy  spar"  occurs  commonly  in  connection  with  bed^ 
or  veiM  of  metallic  ore  as  part  of  the  "  gangue  "  of  the  ore. 

It  is  found  crystallised  in  the  Cumberland  hsematite  mines 
in  the  carboniferous  limestone,  and  as  much  as  14  per  cent,  of 
sulphate  of  barium  has  been  found  disseminated  in  hsBmatite 
from  another  district. 

2.  *'  Iron  pyrites  "  is  veiy  widely  distributed  and  abundant 
in  rocks  of  all  ages.  By  the  decomposition  (by  the  action  of 
water  and  air)  on  the  large  scale  of  masses  of  pyrites,  deposits 
of  brown  iron  ore  may  be  produced,  sulphur  oeing  lost  and 
oxygen  and  water  taJcen  up  by  the  iron,  and  a  very  moderate 
heat  suffices  to  convert  this  bydrated  brown  oxide  into  the  red 
oxide  or  haematite  by  driving  out  the  combined  water. 

8.  ''  Hematite  "  occurs  in  many  forms  difiering  in  texture 
and    state    of    aggregation    as:    (a)    crystallised,    forming 
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^'speeiilar  iron;"  (i)  fibrous,  red  biematite;  (e)  earthy, 
ochre,  but  all  conaifltuig  essentiallj  of  peroxide  of  iron. 

In  the  Cumberland  deposite  are  found  hard  or  *'  blast "  ore, 
and  soft,  or  "  puddler*8 "  ore,  from  its  use  in  the  puddling 
fiimaoe :  the  hard,  fibrous,  and  more  common  form  often  passing 
into  the  crystallised  condition. 

In  Elba,  hsdmatite  occurs  rcrjstallised  between  talcose  (or 
perhaps  hydro-mica)  schists  and  crystalline  limestone,  and  the 
crystiUB  are  frequently  associated  with  iron  pyrites.  It  is  also 
found  with  other  minerals  as  an  abundant  component  of 
mineral  veins^  also  in  beds  interstratified  with  sedimentary  or 
achistose  rocks. 

On  the  other  hand  **  specular  iron  "  in  some  cases  is  a  result 
of  iqneous  action,  is  abundant  around  some  volcanoes  ;  and  as 
pointed  out  by  Mr.  Thureau,  scales  of  specular  iron  were 
found  with  15  other  minerab  in  "  ash  "  from  Ootopaxi. 

To  return  to  the  formation,  and  quoting  Mr.  Thureau,  we 
have  "An  immense  bed  or  vein  of  solid  pyrites  filling  the 
greater  width  of  the  fissure  on  its  hanging  wall,  or  about  225  ft. 
out  of  a  total  width  of  280  ft.  between  walls  of  that  chasm."^ 
Also  ''A  soft  purply  pulverulent  mass  of  oxide  of  iron  about 
56ft.  wide"  on  t\iB foot-wall. 

Now,  as  we  have  already  seen,  the  pyrites  decomposes  sooner 
or  later  according  to  circumstances,  and  Mr.  Thureau  himself 
found  "  elongated  and  sj^herical  nodules,  which  on  examination 
were  found  to  contain  within  hard  crusts  of  sesquioxide  of  iron 
(hydrated),  nuclei  of  pure  iron  pyrites  .  .  .  the  nodules 
b^np;  in  very  close  contiguity  to  the  massive  pyrites  vein 
or  bed;"  these  showing  that,  as  might  be  expectodi 
decomposition  is  still  taking  place. 

To  the  analysis  made  by  me  in  connection  with  Mr. 
Johnston's  origmal  paper,  I  appended  a  note  that  "  there  seems 
little  room  for  doubt  that  the  '  Iron  Blow '  is  the  result  of 
oxidation  of  pyrites  similar  to  that  now  associated  so  largely 
with  it ;  the  hydrated  oxide  first  formed  subsequently  losing  its 
combined  water,"  and  I  was  not  a  little  infiuenced  in  forming 
this  opinion  by  finding  17  per  cent,  of  sulphate  of  barium 
intimately  mixed  with  the  pyrites,  and  20  per  cent,  of  that 
substance,  in  timilar  condition^  intermixed  witn  the  peroxide  of 
iron.  This  sulphate  of  barium  Mr.  Thureau  claims  to  have 
"first  discovered  as  the  necessary  adjunct  to  the  gold."  While, 
however,  Mr.  Thureau  ignores  or  misquotes  the  evidence  from 
the  presence  of  this  common  constituent,  and  also  deprecates 
forming  opinions  from  the  examination  of  specimens  only,  he 
yet  advances  as  a  most,  if  not  the  most,  cogent  argument  in 
favour  of  '^ volcanic  agen^,"  the  "almost  non-auriferous" 
character  of  the  scraps   of  pyrites    assayed,  as  contrasted 
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with  the  high  result  of  assay  of  one  sample  of  the  oxide  of 
iron.  In  addition,  he  calls  in  to  explain  the  presence  of  this 
always  irregularly  distributed  metal  gold,  as  1  contend,  quite 
unnecessarily, "  a  more  drastic  process  of  origination  than 
simple  and  quiescent  decomposition  only,"  applying  this 
only  to  the  oxide  of  iron  and  not  to  the  bulk  of  the  pyrites 
which  fills  four-fifths  of  the  same  ''chasm." 

To  return  for  a  moment  to  the  nodules  of  decomposing 
pyrites  found  in  the  Blow  itself,  to  quote  Mr.  Thurean  again, 
*'  these  present,  neither  more  or  less,  former  gaseous  bubbles 
surcharged  with  vaporous  sulphuretted  solutions  of  iron 
becoming  rigid  when  cooled,  elongated  or  rounded  by  com« 
pression."  This  form  isalmost  certainly  also  due  to  decomposition 
which,  acting  more  rapidly  on  edges  and  comers  of  irregular 
fragments,  more  or  less  rounds  them  off. 

In  conclusion,  therefore,  I  maintain  that  ordinary  processes  of 
decomposition  are  sufficient  to  account  for  all  the  phenomena 
presented  by  the  oxide  of  iron  portion  of  the  formation,  and 
that  there  is  no  necessity  to  invoke  "  a  more  drastic  process  of 
origination  strictly  speaking  volcanic." 

The  Sbcbetaby  (Mr.  A.  Morton),  read  a  letter  received 
from  Professor  Liversidge,  Sydney  University,  in  which  he 
stated  that  his  impression  formed  upon  Mr.  Thureau's  paper» 
and  without  having  specimens  before  him,  was  that  the  !&on 
Blow  was  not  of  volcanic  origin.  It  would  be  almost  im- 
possible to  form  a  decided  opinion  without  actual  examination 
of  the  Blow. 
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NOTES    ON    A    CASE    OF    POISONING    THEOUQH 

EATING  A  POBTION  OP  THE  "  BRUGMANSIA." 

By  Db.  Habdt. 

The  case  which  I  bring  before  you  is  one  of  poisoning 
through  eating  a  portion  of  the  common  trumpet  flower 
(Brugmansia)  now  shown  to  you. 

This  plant  belongs  to  the  order  of  solanaci®  and  is  there- 
fore allied  to  a  number  of  others  which  are  recognised  as  poisons 
for  example :  stramonium,  belladona,  tobacco,  also  potato  and 
tomato.  These  latter  being  classed  as  poisons  appear  at  first 
sieht  contradictory,  but  although  the  tuber  of  the  potato  is 
wholesome  when  cooked,  the  leaves  and  other  parts  of  the 
plant  are  poisonous. 

Stramonium  and  belladonna,  although  in  common  use  as 
medicines,  are  highly  dangerous  iT  taken  in  improper 
doses. 

The  potato  is  a  powerful  narcotic  and  has  been  used  in 
ilieamatism,  while  henbane  is  in  common  use  as  a  sedatiye  in 
irritable  conditions  of  the  brain. 

With  these  introductory  remarks  I  will  narrate  the  case  m 
question : — 

On  Thursday  last  a  child,  aged  2,  after  having  a  good  dinner 
and  appearing;  in  perfect  health  in  all  respects,  ate  a  portion  of 
a  trumpet  lily,  which  had  been  picked  in  the  garden  of  a 
gentleman  living  in  this  town.  Within  a  short  time  symptoms 
manifested  themselves,  and  I  was  called  in  to  what  the 
messenger  described  as  a  case  of  convulsions. 

On  examining  the  child  I  was  struck  by  certain  peculiarities 
in  the  symptoms  unlike  those  of  ordinary  convulsions.  The 
child's  face  and  greater  portions  of  the  body  were  red,  the  eyes 
staring  and  the  pupils  widely  dilated,  the  head  and  shoulders 
bent  back,  and  tne  position  almost  that  usually  seen  in  tetanus 
or  lockjaw ;  the  feet  pointing  inwards  and  the  great  toes  drawn 
up  and  stiff,  an  appearance  of  fear  in  the  face  and  starting  at 
times  as  if  afraid  of  falling  ofif  the  nurse's  knee  and  finally 
arms  moving  irregularljr,  power  of  co-ordination  partly 
lost,  and  the  hands  picking  at  imaginary  objects.  I 
was  struck  by  the  resemblance  to  a  case  of  poisoning  in  a 
child  by  drinking  some  belladonna  liniment,  which  I  attended 
some  8  or  10  years  ago,  and  so  questioned  the  mother  as  to 
whether  any  medicines  of  any  kind  had  been  lying  about. 
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However,  no  such  cause  was  to  be  found  bat  she  said  the  child 
had  been  eating  the  plant  she  produced,  which  is  said  to  have 
a  pleasant  taste.  Under  prompt  treatment  the  child  improyed 
and  next  daj  was  nearly  wefl*  and  on  the  following  day 
apparently  none  the  worse  for  its  botanical  ezperimento,  but 
the  parents  have  decided  not  to  grow  a  trumpet  lily  in  their 
garden,  as  they  had  intended  doing.  I  hare  heard  that  a 
similar  case  occurred  here  some  years  ago^  but  have  been 
unable  to  find  out  the  particulars,  or  how  the  case  terminated. 
My  object  in  brin|[ing  forward  this  case,  apart  from  the 
scientific  interest,  is,  that  although  proverbially  "a  little 
knowledge  is  a  dangerous  thin^,"  stUl,  the  knowledge  of  the 
unsuspected  dangers  existing  in  our  gardens  is  of  interest  to 
those  of  us,  like  myself,  having  cbLdren  of  an  inouisitive  turn 
of  mind 
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This  is  not  the  first  oocasion  on  which  the  advantages  and 
profits  of  Angora  eoat  farming  have  been  brought  under  the 
notice  of  the  Bojal  Society  of  Tasmania,  but  as  fifteen  years 
haye  ekpsed  since  the  late  Mr.  John  Swan  read  a  paper  on 
the  subject,  and  the  Honorary  Secretary,  Dr.  Agnew,  laid 

rn  the  table  a  letter  with  covering  corresponi&nce  from 
British  Consul  at  Angora,  giving  particulars  of  the 
industry  as  conducted  in  ^ia  Mmor,  I  may  be  excused  for 
re-openmg  the  question. 

Since  1874,  when  this  effort  was  made  to  stimulate  popidar 
interest  in  favour  of  a  fair  trial,  in  Tasmania,  for  a  descrip- 
tion of  stock  fanning  elsewhere  found  so  profitable,  little  or 
nothing  has  been  done ;  and  although  a  few  very  smaU  flocks 
of  ind^erently  bred  goats  still  remain  in  the  colony,  they  do 
not  appear  to  receive  the  attention  they  merit,  and  mohair,  as 
the  fleece  of  the  Angora  is  termed  in  trade  returns,  does  not 
figure  amongst  our  exports. 

It  is  my  aim  in  submitting  the  following  notes,  to  revive  if 
possible  the  spirit  of  experiment  which  induced  Mr.  Swan-^ 
an  experienced  flock  owner — to  advocate  the  claims  of  goat 
&rming  as  worthy  of  careful  consideration. 

In  Asia  Minor,  the  natural  habitat  of  the  Angora  goat, 
whence  the  progenitor^  of  all  the  stock  now  found  in 
America,  Africa  and  Australia  were  obtained,  the  hair  of 
some  of  tbe  best  flocks,  which  is  invariably  pure  white,  was 
at  one  time  so  highly  valued  that  its  export  was  prohibited, 
and  later,  permission  was  granted  to  send  it  out  of  the 
country  in  a  manufactured  state  only.  At  the  present  time 
the  value  of  the  hair  exported  from  the  province  amounts 
to  je200,000  per  annum,  which,  however,  is  far  exceeded  by 
the  production  of  other  countries  in  which  goat  farming  haiB 
become  a  settled  industry. 

The  Cape  Colony  owes  the  introduction  there  of  Angora 
^ats,  in  the  first  instance, to  aColonel  Henderson  of  Bombay^ 
afterwards  some  were  forwarded  to  the  colony  through  Sir 
IStus  Salt,  who  was  the  first  English  manufacturer  of  textile 
&bricsfrom  their  hair,  and  later  Messrs.  Mosenthal  Bros.,  in 
the  year  1866,  secured  some  pure  bred  animals  from  Aisia 
Minor.  Since  then  there  have  been  many  private  importa- 
tions  of  stud  stock,  one  of  the  most  important  of  whicn  was 
that  of  a  Mr.  J.  B.  Evans,  who  personally  selected  goats  in 
the  mountain  districts  round  Angora. 
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This  was  in  1880,  and  in  the  following  year  I  had  an 
opportunity  of  inspecting  some  of  the  rams — which  had  sold 
at  from  JSIOO  to  <£200  each— in  the  Graaf  Beinet  and 
Eastern  districts.  It  was  in  1862  that  mohair  first  appeared 
amongst  Cape  exports,  the  quantity  beiog  1,036  lbs.,  in  1865 
the  export  was  7,000  lbs.,  valued  at  JS368,  but  in  the  next 
decade  the  increase  was  marked,  the  figures  being 
1,148,000  lbs.,  valued  at  nearly  ^135,000  ;  still  another  ten 
years,  and  although  the  clip  was  more  than  quadrupled,  being 
5,250,000  lbs.,  the  price  obtained  for  it  haid  suffered  great 
depreciation,  the  vidue  being  only  .£204,000. 

The  last  published  returns  for  1887  show  weight  of  hair 
exported  7,154,000  lbs.,  worth  .6268,500,  a  fall  in  price  of  Id. 
per  lb.  on  the  previous  year's  clip.  In  addition  there  must 
be  taken  into  account  the  value  of  exported  skins  during  the 
same  year,  viz.,  J6100,000,  and  even  thesefiguies  fail  to  represent 
the  total  value  of  the  products  of  this  useful  animal,  as  a 
large  quantity  of  skins  and  leather  are  absorbed  by  home 
oonsamption.  It  is  further  necessaiy,  when  estimating  the 
economic  value  of  Angora  goats,  to  remember  that  the  meat 
of  the  wether  or  *^  kapata,"  as  it  is  called  in  the  Cape  Colony, 
is  excellent.  Sir  Samuel  Wilson,  to  whose  monograph  on 
« The  Angora  Goat"  I  am  much  indebted  for  information, 
states  that : — "  Its  flesh  when  in  good  condition  is  not  inferior 
to  mutton."  He  adds,  *^  I  have  eaten  the  flesh  of  a  half-- 
bred which  could  not  be  distinguished  from  mutton,  even  in 
tiie  carcase,  and  which  on  the  table  was  considered  quite  a 
luxury."  Further  testimony  is  bom  by  a  Victorian  sheep- 
owner  of  repute,  who  in  February,  1873,  reported  to  the 
President  of  the  Acclimatisation  Society  in  that  colony 
that : — "  Last  winter  I  killed  two  wethers,  fiill  mouthed, 
which  each  weighed  when  dressed  80  lbs.,  the  flesh  of  whick 
when  put  upon  the  table  was  pronounced  most  delicious,, 
being  more  rich  and  juicy  than  the  best  Merino  mutton.''  I 
can  fully  endorse,  from  a  somewhat  lengthy  experience  of 
goat's  flesh  as  an  article  of  diet,  all  that  these  gentlemen  say 
in  its  £a.vour. 

At  the  date  of  the  compilation  of  the  last  returns 
the  number  of  Angora  goats  in  the  Cape  Colony 
was  2|  millions,  and  the  other  countries  of  South  Africa,. 
Katal,  the  Orange  Free  State,  and  the  Transvaal  also  maintain 
a  considerable  number,  and  mohair  is  an  important  item  of 
their  exports. 

.  A  Mr.  Scott  of  South  Carolina,  minister  to  Turkey  in  1848,. 
was  the  first  to  take  Angoras  to  America,  and  there  have 
been  many  subsequent  importations ;  but  tiie  industry  has 
never  assumed  tiie  proportions  attained  in  South  Africa.  I 
have  not  been  able  to .  obtain  any  recent  returns,  but  frqpk 
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evidence  given  before  the  United  States  Tarriff  Commission 
in  1882,  it  appears  there  were  then  an  estimated  number  of 
100,000  goats  in  the  country,  yielding  hair  of  over  200,000  lbs. 
weight  per  annum. 

Flocks  are  now  to  be  found  in  various  states  of  the  Unioo, 
in  very  varied  climates,  such  as  Oregon,  Wyoming,  Colorado, 
Texas,  California,  Missouri,  and  Arkansas,  whilst  an  absolutely 
pure  flock  is  owned  by  a  Colonel  Peters  in  Oeorgia. 

For  some  years  the  growers  in  the  States  maintained  their 
flocks  under  great  discouragement,  as  the  demand  there  for 
Buoh  fabrics  as  the  hair  was  used  for,  fell  off  very  rapidly. 
But  the  introduction  of  new  materials  gave  a  fresh  impetus 
to  their  energies,  and,  to  again  quote  the  Tariff  Commission, 
**  The  supply  produced  in  the  States,  if  multiplied  threefold, 
would  not  be  sufficient  to  furnish  material  for  the  plushes  now 
used  in  the  railroad  cars  of  that  country  alone." 

The  industry  had  hardly  been  successfully  established  in 
the  Cape  Colony  and  America  when  steps  were  taken  to 
introduce  Angora  goats  into  Victoria.  A  small  flock  was 
purchased  at  Broussa,  near  Trebizond,  and  shortly  after 
arrival  in  the  colony  they  were  transferred  to  the  care  of  the 
Acclimatisation  Society.  An  addition  to  their  number  was 
made  in  1863  when  twelve  pure  rams  of  a  very  high-class 
were  received  as  a  present  from  the  Imperial  Acclimatisation 
Society  of  France.  Two  years  later  a  further  shipment  of 
93  carefully  selected  animals  was  forwarded  from  Asia 
Minor,  via  London.  These  cost  the  Society  about  £16  per 
head. 

As  the  numbers  increased  the  accommodation  at  the  Eoyal 
Ptok,  Melbourne,  was  found  too  limited,  and  the  flock  was 
dispersed  in  1870.  A  large  number  of  the  inferior 
animals  were  sold,  the  price  being  fixed  at  five 
guineas  per  head — ^less  than  tj^eir  actual  value  —  but 
about  fifty  of  the  choice  animals  were  sent  to  the 
Wimmera  district  to  the  care  of  Sir  Samuel  Wilson,  who 
three  years  later  reported : — "  The  flock  of  Angora  goats  now 
on  the  Wimmera  is  108  in  number  besides  a  few  youDg  kids. 
From  calculations  carefully  made  this  small  flock,  if  well 
managed,  and  sufficient  pasture  allowed  it  to  graze  upon, 
will  at  the  ordinary  rate  of  increase  reach  in  thirty  years  the 
very  large  number  of  442,368.  This  number  should  be 
sufficient  to  displace  all  the  common  goats  in  the  colony.  In 
forty  years  at  the  same  rate  the  pure  flock  would  increase  to 
over  seven  millions." 

But  to  contemplate  obtaining  a  flock  of  Angoras  by 
depending  on  the  natural  increase  of  such  pure  bred  animals 
as  could  be  secured  for  a  moderate  expenditure  of  capital 
would  prove  both  tedious  and  disheartening,  and  we  have 
the  pronounced  success  of  cross-breeding  in  other  countries 
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to  guide  those  wbo  may  be  desirous  of  commencing  the 
industry.  It  ha.s  been  found  that  the  progeny  of  pure 
Angora  rams  and  common  goat  ewes,  produce  in  the  tnird 
generation — the  sire  in  each  case  being  of  pure  stock— ^ 
animals,  which  in  appearance  and  characteristics  are  hardly 
to  be  disting^shed  from  their  male  ancestors.  Eyery 
succeeding  cross  more  nearly  approaches  perfection,  but  the 
plebian  taint  is  almost  completely  elimmated,  and  quite 
sufficiently  so  for  commercial  puxposes,  in  the  fourth  genera- 
tion. No  matter  what  the  colour  of  the  female  goat,  black, 
brown,  or  grey,  her  offspring  present  the  male  characteristics 
to  a  pronounced  degree,  and  in  the  third  cross  nearly  erery 
trace  of  colour  has  disappeared. 

Thus  a  stock-farmer  has  at  his  disposal  practically 
unlimited  scope  for  increasing  his  general  flock.  It  is 
manifest,  however,  that  a  small  stud  herd  would  have  to  be 
maintaiDcd  to  keep  up  the  supply  of  pure  bred  males,  which 
are  of  course  alone  used  for  breeding  purposes,  and  the 
purchase  of  a  few  carefully  selected  Angora  ewes  would  there- 
fore be  necessary.  Many  objections  and  as  many  defences  of 
cross-breeding  have  been  ably  discussed  at  various  times.  On 
this  subject  Sir  Samuel  Wilson  writes : — "  It  is  stated  by  Mr. 
y.  A.  Niessen  that  the  hair  from  the  half-bred  Angora  is 
worth  a  shilling  per  pound,  that  from  the  three-quarter-bred, 
one  shilling  and  sixpence  per  pound,  that  of  the  third  cross, 
or  seven-eighths-bred,  would  nearly  equal  in  value  that  from 
the  piire  bred,  and  the  fleece  of  tiie  flfteen-sixteenths,  or 
fourth  remove,  would  be  quite  equal  to  that  of  the  sire  in 
purity,  lustre,  fineness,  and  length  of  fleece."  He  quotes  also 
a  letter  addressed  to  the  President  of  the  Victorian 
Acclimatisation  Society  from  the  Hon.  Eobert  Simson, ''  a 
large  sheepowner,  and  a  distinguished  breeder  of  the  Merino," 
dated  IBik  February,  1878,  who  enclosed  samples  of  hair  from 
descendants  of  three-quarter«bred  ewes  from  the  Cape 
Colony,  and  a  pure  bred  ram.  In  regard  to  which  &i 
Samuel  states : — "  The  specimens  were  all  of  excellent  quality 
and  excepting  a  greater  degree  of  lustre  which  those  from 
the  pure  bred  Angora  exhibited,  they  appeared  so  equal  in 
value  as  scarcely  to  be  distinguishable  from  each  other.  On 
the  question  of  the  cross  between  the  Angora  and 
common  goat,  I  am  ready  to  admit  that  crossing  with  the 
Angora,  with  a  view  gradually  to  improve  the  common 
goat,  may  produce  valuable  results;  I  wish  it  to  be 
clearly  understood  that  such  animals  or  their  progeny, 
even  if  pure  sires  be  used  for  a  thousand  generations,  can 
never  become  pure  bred.  The  stain  can  never  be  washed 
away.  Each  cross  with  the  pure  blood  reduces  it  by  one 
half,  but  as  division  is  infinite  it  never  entirely 
disappears." 
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Theoretically,  Sir  Samuel  Wilson's  views  are  no  doubt 
correct,  practically,  in  connection  with  goat  farming,  they  are 
unworkaole.  In  the  Gape  Colony  all  the  flocks,  now 
numbering  2^  millions,  have  been  raised  by  cross  breeding, 
and  a  similar  course  has  been  followed  in  the  United  States 
with  equal  success ;  indeed,  Mr.  John  Swan  stated  that  he 
was  informed,  "  the  best  flock  in  America  never  contained  a 
pure  bred  female."  Sir  Titus  Salt,  too,  is  known  to  have 
raised  a  flock  in  this  manner  in  England. 

I  sincerely  regret  that  my  specimens  of  hair,  from  a 
-celebrated  flock  of  goats  in  the  Qraaf  Beinet  district  of  the 
Cape  Colony,  have  so  suffered  from  moth  during  eight  years' 
inattention  that  they  but  very  imperfectly  exhibit  the 
gradations  of  successive  crosses  and  the  perfect  sample  which 
it  is  the  aim  of  every  flock  owneir  to  equal.  They  may, 
however,  suffice  to  give  some  idea  of  the  various  grades 
through  which  animals  with  fleeces  of  good  enough  quality 
for  a  general  flock  are  obtained. 

It  is  hardly  necessary  to  remark  that  the  degree  of 
attention  given  to  the  selection  of  the  best  stud  rams,  the 

S roper  classification  of  ewes,  and  the  systematic  culling  of 
ocks,  will  determine  the  value  of  the  staple  product. 
The  fleece  of  the  pure  bred  Angora  often  reaches  to  the 
ground,  the  locks  measuring  12  or  even  14  inches  ia  length. 
The  kind  most  in  demand  is  only  so  much  matted  as  to 
cling  together  near  the  root,  remaining  free  and  separate 
to  the  tip.  The  weight  of  hair  varies  as  much  in  different 
individuals  as  does  the  yield  of  wool  in  sheep.  Mi.  Swan 
exhibited  samples  from  the  fleece  of  a  pure  goat  which 
weighed  8  lbs.  10  oz.  realising  2s.  6d.  per  lb.  in  the  Home 
market ;  but  perhaps  5  lbs.  may  be  taken  as  a  fair  average  of 
a  well-kept  grade  flock  shorn  onc^  a  year.  From  my  notes 
taken  during  shearing  time  at  Graaf  Beinet  I  find  that  ewes 
cut  as  much  as  6|lbs.,  whilst  a  ram  was  relieved  of 
an  8  months'  fleece  weighing  7  lbs.  Kids  of  8  months  old 
•cut  an  average  of  2  lbs.  of  very  fine  hair. 

Sir  Samuel  Wilson  advocated  shearing  twice  a  year, 
and  his  returns  shows  that  the  general  average  of  both  clips, 
the  first  in  May,  the  second  in  October,  was  over  3f  lbs. 
Even  although  the  expenses  are  largely  increased  there  may 
be  much  to  be  said  in  favour  of  this  double  clip,  for,  as  if 
unshorn  the  goat  naturally  sheds  its  hair  in  early  spring,  it  is 
found  necessary  to  remove  the  fleece— if  only  one  shearing  be 
adopted — in  mid-winter  when  its  protection  is  most  required. 
The  growth  in  the  former  case  is  probably  stimulated  by 
Nature  making  an  effort  to  provide  for  the  wants  of  the 
animal ;  and  felting  or  matting  is  no  doubt  prevented  by  not 
allowing  the  hair  to  attain  full  length.  For  manufacturing 
purposes  any  staple  over  4  in.  in  length  is  found  sufficient* 
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80  that  the  shorter  clip  is  not  detrimental  to  the  value 
of  the  fleece 

Shearing  in  South  Africa  is  generally  conducted  in  what,  in 
Australia,  would  be  considered  a  most  slovenlj  manner.  It 
is  not  unusual  for  a  farmer  to  have  the  work  done  in  the 
"  kraals,"  or  yards,  and  even  if  under  cover  the  floor  is  more 
often  than  otherwise  of  earth.  Goats  are  less  troublesome 
to  shear  than  sheep,  but  owing  to  the  decided  "  lay  "  of  the 
hair,  men  who  can  use  both  hands  equally  well  have  a 
considerable  advantage.  Sorting  is,  as  a  rule,  very  inefficiently 
carried  out. 

About  the  Ist  June  is  the  usual  date  for  commencing 
operations,  and  in  the  Karoo,  where  a  large  proportion  of  the 
Angoras  in  the  colony  are  kept,  the  nights  at  that  time  of 
the  year  are  often  bitterly  cold.  Bad  weather 
immediately  after  shearing  may  cause  terrible  mortality 
amongst  a  flock  if  proper  precautions  are  not  taken,  but  the 
general  conditions  affecting  stock  farming  are  comparatively 
so  unfavourable  in  the  country  alluded  to,  that  but  little 
harm  need  be  anticipated  in  Tasmania.  Cold  alone  does  not 
appear  to  have  a  particularly  bad  effect,  nor  does  a  warm 
shower  of  rain;  but  cold  and  wet  together  are  very 
destructive  and  should  be  carefully  guarded  against  by 
providing  shelter.  In  the  Cape  Colony  all  flocks  are 
"kraaled"  or  yarded  at  night  for  protection  against  wild 
animals  and  depradatory  natives,  and  slight  shelter  is  often 
contrived  for  newly  shorn  goats,  but  in  the  Karoo  there  is  no 
scrub  or  timber  to  afford  a  friendly  lee  should  the  flock  be 
caught  in  a  storm  during  the  daytime,  and  thus  the  mortality 
is  often  great. 

Goats  are  much  more  prolific  than  sheep,  but  Angoras  less  so 
than  the  common  species,  still  a  very  large  percentage  of  the 
ewes  bear  twin  kids.  The  young  are  at  birth  very  helpless, 
in  marked  contrast  to  lambs,  and  remain  so  for  ten  or  twelve 
days,  and  as  the  ewes  display  maternal  instinct  in  a  very 
modified  form,  some  trouble  may  be  anticipated  at  this  time, 
which  is  usually  between  August  and  October.  Here,  again, 
experience  gained  in  South  Africa  is  of  little  value  when 
applied  to  Tasmania,  but  the  advantages  are  all  in  favour  of 
the  latter,  as  the  ewes  would  here  be  disturbed  as 
little  as  possible  until  their  kids  gained  strength  and 
intelligence. 

Mr.  Swan  states  that : — "  The  trouble  and  expense  of 
managing  a  flock  would  be  less  than  that  required  for  sheep. 
Goats  are  much  more  intelligent  and  are  less  liable  to 
destruction  by  dogs."  He  adds  : — "  No  ordinary  fence  will 
restrain  them,  and  as  they  are  restless,  energetic,  and 
destructive,  cultivation  is  not  profitable  in  their  vicinity. 
Hawthorn  hedges  and  ornamental  shrubs  possess  peculiar 
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attractions  for  them."  Mr.  Swan  further  remarks  : — ''They 
haye  great  attachment  for  home  and  can  be  depended  upon 
to  return  to  their  sheds  at  night.  Shelter  should  be 
provided  for  them,  as  they  evince  great  aversion  to  rain  and 
mil  remain  under  cover  all  day  in  wet  weather." 

There  is  no  reason  whatever  why,  if  the  goats  kept  here  or 
in  other  colonies  become  very  numerous,  the  area  of 
pasturage  available  for  sheep  need  be  encroached  upon. 
Indeed,  the  reverse  would  be  found  to  be  the  case,  as  Angoras 
have  been  proved  to  be  excellent  pioneers  in  clearing  up  new 
country  for  sheep  and  cattle,  and  they  not  only  do  not  injure 
but  positively  benefit  other  stock,  especially  sheep.  An 
immense  amount  of  land  now  almost,  if  not  q^uite,  valueless 
could  be  utilsed  for  goat  farming,  for  these  animals  will  live 
and  thrive  where  others  would  starve,  and  mountainous, 
scrubby,  and  wooded  country,  barren  ranges,  and  heathy 
plains  are  alike  suitable  for  their  requirements ;  and  by  their 
activity,  superior  intelligence  and  fearlessness,  they  obtain 
sustenance  where  sheep  would  be  incapable  of  venturing. 
They  are  also,  with  the  exception  of  a  short  period 
immediately  after  shearing,  as  indifferant  to  climatic  as  they 
are  to  dietetic  influences.  In  further  reference  to  the  latter 
there  is  one  very  important  point  to  notice ;  they  appear  to 
suffer  no  inconvenience  from  being  depastured  on  country 
where  plants  abound  which,  when  eaten  by  sheep,  prove  fatal. 
In  South  Africa  I  know  this  is  the  cose  and  Sir  Samuel 
Wilson  bears  similar  testimony,  stating : — "  Its  freedom  from 
disease,  its  activity,  and  endurance,  and  ability  to  feed  on 
shrubs,  bushes,  weeds,  and  even  poisonous  plants  with 
impunity  give  it  a  special  value  as  the  animal  suited  to 
the  selector  or  the  small  freeholder  with  limited  means." 

It  has  been  conclusively  proved  that  the  climate,  as  well  as 
the  pasturage  and  herbage  of  Australia  and  Tasmania,  are 
peculiarly  suitable  for  goat  farming.  No  large  oQtlay  is 
required  to  form  the  nucleus  of  a  flock,  nor  is  any  special 
knowledge  requisite  for  their  management;  there  are  vast 
areas  of  vacant  land  awaiting  settlement,  and  the  inquiry 
naturally  suggests  itself  how  it  is  that  the  industry  has 
failed  to  command  the  attention  here  or  on  the  continent  of 
Australia,  which  it  has  received  elsewhere. 

If  some  one  of  enterprising  spirit  will  embark  a  few 
hundred  pounds  in  such  a  venture  the  investment  will,  I  am 
confident,  prove  remunerative.  Islands  are  peculiarly 
adapted  for  the  purpose,  as  secure  boundary  fences  are 
naturally  provided,  and  subdivision  can  often  be  arranged 
with  the  minimum  of  material. 

There  is  one  which  I  can  recommend  for  tentative  occupation, 
viz.,  the  West  Hunter  Island  to  the  north-west  of  Tasmania, 
in  Bass  Straits.    It  has  an  area  of    20,000  acres,  most  at 
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which  is  rough  feed  Terj  stdtable  for  goats,  and  it  may  be 
rented  from  the  Crown  for  ^620  per  annum  on  a  14  years*^ 
lease.  Sheep  cannot  be  kept  there  as  the  "lobelia"  or 
poisonous  tare  of  King's  Island  abounds  and  invariably 
proves  fatal.  The  last  attempt  at  stocking  this  island  of 
which  I  have  any  knowledge  was  in  1882,  when  600  owes 
were  placed  there  as  an  experiment,  of  which  only  30 
survived  in  about  6  months'  time.  The  same  plant  has 
proved  most  disastrous  to  the  efforts  made  to  depasture 
sheep  on  King's  Island,  and  if  my  conviction  as  to  the 
immunity  of  the  goat  from  its  evil  effects  prove  correct— and 
at  least  an  inexpensive  trial  might  be  made— there  is 
practically  unlimited  scope  for  many  years  to  come  in  the 
unstocked  islands  of  the  Straits  for  the  development  of  goat 
farming. 

On  the  coast  in  various  parts  of  the  colony  there  are  large 
heath -covered  plains  which  may  be  similarly  utilised,  and 
experience  might  show  that  even  the  much-abused  button 
rush  country  can  be  turned  to  account.  Perhaps  the 
energetic  gentleman  who  has  obtained  the  lease  of  Maria. 
Island  from  the  Government  may  be  induced  to  set  apart  the 
southern  end  as  a  goat  farm;  the  ground  is  poor,  can 
maintain  only  few  sheep,  but  has  considerable  capabilities  as 
pasturage  for  the  more  active  animals  which  feed  principally 
by  browsing. 

The  Tasmonian  Stock  Begulations  at  present  in  force 
absolutely  prohibit  the  importation  of  goats  from  any  place 
outside  the  Australasian  colonies,  but  there  are,  no  doubt,, 
some  perfectly  pure  bred  Angoras  to  be  secured  in  Yictoriay 
Mew  South  Wales  or  South  Australia,  where  small  flocks  are. 
maintained.  The  common  goat  ewes  are  not  difficult  to 
obtain. 

A  certain  amount  of  surplus  stock  must  accumulate  until' 
after  the  third  or  fourth  cross,  when  the  hair  of  all  should  be 
of  nearly  equal  value.  The  skins  of  such  half-bred  or  three- 
quarter-bred  **  kapatas  "  or  wethers  as  are  killed  for  meat 
will  be  found  for  tanning  purposes  of  far  greater  value  than 
sheepskins,  the  leather  being  substantial  and  of  attractive 
appearance.  When  the  goats  are  killed  carrying  a  medium 
length  of  fleece  the  skins  make  excellent  and  most  ornamental 
mats,  whether  dved  or  left  of  their  natural  colour,  and  find 
purchasers  at  ail  prices  up  to  £1  each. 

Qoats  have  much  more  intelligence  than  sheep,  are  easily 
trained,  and  the  employment  of  "voorboks"  or  leaders,  kapatair 
of  the  common  breea — chosen  for  size  and  strength — is 
infinitely  better  than  to  attempt  working  a  flock  with  dogs. 
These  leaders  are  considered  indispensable  in  South  Africa, 
ihey  march  in  the  van  on  making  for  the  feeding  ground  in 
the  morning,  and  lead  the  way  home  at  night.    As  decoys: 
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for  yarding  the  flock  at  shearing  time  thej  are  inyaluahley 
and  I  have  known  them  nilot  slaughter  stock  on  board 
TBssels  in  the  Cape  Town  aocks  without  the  least  difficulty. 
Being  of  an  otherwise  Valueless  breed  and  having  no  fleece 
worth  shearing  they  are  consequently  rarely  handled  and  so 
losing  all  timidity  amongst  men  they  folly  enjoy  the  dignity 
of  their  position. 

Enquiries  I  have  made  to  ascertain  particulars  of  the 
Angora  goats  still  remaining  in  Tasmania  have  not  been 
successful.  There  is  some  reason  for  suspecting  that  attempts 
previously  made  here,  and  perhaps  in  the  other  colonies,  to 
establish  the  industry  have  not  been  so  successful  as  other- 
wise might  have  been  the  case,  owing  to  the  goats  having  been 
kept  on  open  grass  country.  This  is  clearly  a  mistake.  £ough, 
mountainous  and  scrubby  ground  is  far  more  suitable,  and  it 
is  with  a  view  to  encourage  the  occupation  of  such  districts  and 
80  assist  to  a  small  extent  in  developing  the  natural  resources 
of  the  colony  that  I  venture  to  recommend  the  flEtrming  of 
Angora  goats  as  an  industry  quite  worth  a  patient  and 
careful  tnaL 
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PROTECTION  or  TASMANIAN  OWLS.  • 
By  Col.  W.  V.  LkgotJ  RA.. 

I  desire  to  bring  to  the  notice  of  the  Fellows  of  the  Boyal 
Society  to-night  the  advisabilitj  of  protecting  the  owls  of 
Tasmania,  inasmuch  as  they  are  the  most  useful  vermin- 
killers  of  any  known  family  of  birds,  while  at  the  same  time 
no  birds  are  more  persecuted  by  well-meaning  people  through 
ignorance  of  their  true  mode  of  life  and  also  by  pot-hunters  in 
search  of  so-called  sport.  It  is  thought  by  the  majority  of 
people  that  owls  destroy  birds  to  a  great  extent,  whereas,  in 
reanty,  there  are  few  species  of  this  large  family  which  are 
partial  to  birds.  Owls  are  either  twilight  or  night  feeders,  at 
which  time  vermin  or  other  small  animals  are  chiefly  about, 
and,  therefore,  in  the  economy  of  nature,  they  form  the  natural 
food  of  these  birds. 

Any  of  us  who  have  studied  works  on  British  ornithology  are, 
perhaps  familar  with  the  story  of  the  farmer  who,  missing  his 

Eigeons  from  his  dovecote  night  after  night,  laid  in  wait  with 
is  gun,  knowing  that  a  pair  of  barn  owls  inhabited  his 
premises,  and  shooting  at  the  supposed  offender,  whom  he 
caught  issuing  from  the  pigeon-house,  brought  him  down  with 
a  huge  rat  in  his  talons. 

The  large  owls  which  kill  birds  in  any  quantity,  such  as  the 
genera  Bubo,  Sumia,  Nyctea,  and  others  are  absent  from 
Australia  and  Tasmania,  and  in  fact  the  only  species  in  this 
quarter  of  the  globe  which  feeds  much  on  birds  is  the  large  hawk 
owl,  Ninox  StrenuOy  Oould,  of  Eastern  and  Northern 
Australia.  We  have  only  three  species  in  this  island :  the 
well-known  chesnut-faced  owl,  Strix  Oastanops,  Gould, 
belonging  to  the  "  Barn  Owl  **  section,  and  strictly  a  vermin- 
killing  species,  and  the  two  little  hawk-owls,  iVtnod?  Boohook  and 
Ninox  Macutata,  which  are  chiefly  insect-feeding  species.  In 
Victoria  all  owls  are  strictly  protected,  and  in  South  Australia 
and  New  South  Wales  I  believe  they  are  partly  so.  I  would 
therefore  suggest  that  a  deputation  from  the  Boyal  Society 
wait  on  the  Premier  and  request  him  to  take  steps  at  the 
forthcoming  session  of  Parliament  to  have  our  owls  protected, 
shooting  them  being  forbidden,  except  for  scientific  purposes, 
when  specimens  may  be  required  to  assist  naturalists  in  any 
research  they  may  be  engaged  in. 

I  may  add  that  my  friend,  Dr.  Agnew,  is  very  anxious  to  see 
this  step  taken,  and  though  I  myself  have  long  wished  to  see 
our  owls  protected,  it  is  mainly  at  the  Doctor's  suggestion  that 
I  put  the  matter  before  the  Society. 

*  I  VBB  not  awaro,  when  I  read  this  Paper,  that  the  owie  were  protected  by 
Act  of  ParUament,  passed  in  1887.— W.V.L. 
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PROTECTION  OP  THE  CAPE  BAEBBN  GOOSE. 
By  Col.  W.  V.  Liaes,  E.A. 

There  is  another  bird  for  the  protection  of  which  I  would 
suggest  steps  be  taken  by  this  Society.  It  is  the  Cape 
Buren  Goose  {Oereopsis  Novm  Hollandice),  a  bird  of  very 
limited  distribution,  which  is  only  found  to  inhabit  the 
Bass  Straits  Islands,  and  according  to  Gould,  the  adjacent 
shores  of  Victoria.  I  make  the  suggestion  purely  in  the 
interests  of  science,  and  I  am  therefore  aware  that  it  will  be  all 
the  more  difficult  to  carry  out  the  matter.  This  goose  is  one 
of  the  very  interesting  monotypic  generic  forms  which  exist 
among  the  Anaiidce  in  Australia,  the  others  being  the  Semi- 
palmated  goose,  Anteranas  Melanoleucos,  the  pink-eyed  duck, 
MDdacarptfnehut  Memhranaeeus,  the  musk  duck,  Biziura  Lobata, 
and  the  freckled  duck,  Stietonetta  Ncevota.  There  is  but  one 
species  to  each  of  these  remarkable  genera  (all  forms  peculiar 
to  the  Australian  region)  and  it  would  be  a  thousand  pities  to 
see  any  of  these  birds  become  extinct.  In  Gould's  day  he 
found  that  the  Cape  Barren  Goose  must  become  extinct  owing 
to  its  tame  disposition,  terrestial  mode  of  life,  feeding  on  the 
lands  near  the  shore  to  a  great  extent.  So  inert  is  it  described 
to  be  that  numbers  can  be  knocked  down  with  sticks.  The 
probability  is  that  in  the  present  day  its  numbers  are  much 
fewer  than  40  years  ago,  and  it  is  therefore  not  an  exaggerated 
yiew  of  the  case  to  say,  that  there  is  danger  of  this  species 
being  shortly  relegated  to  the  category  of  the  Dodo  and  the 
Great  Auk,  a  contingency  that  would  be  viewed  with  deep 
regret  by  the  ornithologists  of  the  whole  world.  The  Cape 
Bfuren  Goose,  it  is  true,  can  be  easily  domesticated,  and  it 
breeds  in  confinement,  though  apparently  not  continuously 
out  of  its  natiye  country.  It  formed  part  of  a  collection  given 
by  King  William  in  1830  to  the  London  Zoolospical  Society,  and 
from  1835  to  1860  it  bred  20  times,  but  after  that  until  1880  no 
instance  of  its  breeding  occurred.  I  think  the  best  course  to 
pursue  would  be  to  shorten  the  open  season  for  it  by  three 
months  and  to  alter  the  close  season  according  to  observations 
to  be  made  in  the  Straits  Islands  at  an  early  date,  to  the  time 
best  suited  to  its  breeding. 

I  suggest  the  latter  course,  because,  if  it  is  desired  to 
preserve  our  wild  fowl  to  the  best  advantage,  it  will  be 
necessarv  to  alter  the  "  open  '*  season  to  suit  the  breeding 
habits  of  the  various  species  better  than  it  does  at  present.  This 
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can  only  be  done  after  more  careful  observation  of  the  breeding  of 
our  wild  fowl  than  has  been  the  case  hitherto.  Some  naturahsts 
might  visit  the  Straits  Islands,  and  after  observations  on  the 
Cape  Barren  Qoose  and  CDquirj  from  the  inhabitants  of  the 
island,  smight  afford  us  valuable  information  respecting  it.  At 
present  the  open  season  for  it,  though  it  inhabits  a  milder  climate 
than  other  members  of  its  family  in  this  coIodj,  is  the  same  as 
the  latter,  and  this  cannot  be  correct.  I  trust  other 
members  of  the  Society  will  support  me  in  my  plea  for  this 
species,  and  that  we  shall  be  able  to  have  something  done 
towards  the  protection  of  this  very  interesting  member  of  the 
great  &mily  of  the  Anatidce. 
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A  PKELIMINAEY  CRITIQUE  OF  THE  TEEEA 

AU8TEALIS  LEGEND. 

By  J4MS8  B.  McCltmont,  M.A. 

I.  MISCONCEPTIONS  DUE  TO  THE  '*  N0TV8  OBBIS." 

In  the  Latin  edition  of  the  Natnu  Orlnt,  first  published  in 
1532  in  Basle  and  Paris,  a  letter  from  Lorenzo  Cretico^ 
Ambassador  of  the  Venetian  Bepublic  to  the  coort  of  Emanuel 
of  Portugal,  is  translated  from  the  Pae§i  nauamente  retrouaii, 
Yicenza,  1507,  cap.  cxxt.  The  letter  treats  of  the  Portuguese 
expedition  to  India,  conducted  bj  Cabral  in  1500-1501,  for 
altiiough  Cabral  in  not  mentioned  by  name,  we  know  that  at 
the  date  of  this  letter  (June  27,  1501,)  his  fleet  had  newlj 
arriyed  in  Lisbon,  and  was  that  to  which  the  words  of 
Gretico  must  apply  when  he  spoke  of  the  expedition  "  which 
the  kinff  sent  most  recently  to  India." 

The  letter  begins  with  a  brief  itinerary  of  the  vo^affe. 
They  sailed  alone  the  African  coast  as  far  as  Cape  Verde, 
where  they  saw  the  Hesperides  (Cape  Verde  Islands)  and  the 
coast  of  Lower  Ethiopia,  beyond  which  the  ancients  rarely 
travelled.  From  that  point  the  coast  trends  eastwards  untu 
it  reaches  the  meridian  of  Sicily ;  in  latitude  it  is  four  or 
fiye  decrees  north  of  the  equator ;  about  the  middle  of  it  is 
the  gold  mine  of  this  monarch  (El  Mina).  A  cape,  called 
the  Cape  of  Qood  Hope,  rises  further  to  the  south,  nine  degrees 
Bouth  of  the  tropic  of  Capricorn.  Thence  the  distance  to 
our  Barbaries  is  fire  thousand  miles,  coming  towards  our 
own  shores.  When  you  have  passed  that  cape,  the  coast 
curves  towards  the  promontory  called  Prasum,  which  the 
ancients,  and  chiefly  Ptolemy,  held  to  be  the  limit  of  the 
Southern  Hemisphere;  the  land  beyond  he  termed  "Unknown.'' 
Thence  their  route  was  to  the  Troglodites  and  the  gold  mine 
called  Sofala,  where  the  ancients  affirm  that  there  is  a 
greater  quantity  of  gold  than  in  any  other  place.  Here  they 
enter  the  Barbaric  Gulf  (from  Mozambique  to  Mogadoxa), 
then  the  Indian  Ocean,  and  finally  reach  the  city  of  Calicut. 
Such  was  their  route,  which  you  will  find  to  be  almost 
fifteen  thousand  miles  in  length ;  but  if  you  sail  direct,  it  is 
less.  Near  the  Cape  of  Gk>od  Hope  they  were  driven  by  a 
south-west  wind  and  discovered  a  new  country,  which  they 
called  the  Land  of  Parrots — '*  Supra  Caput  bonsB  spei  lebegio 
recti  vento  nacti    sunt  novam   tellurem   quam    apellarunt 
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Psittacorum" — ^because  they  found  these  birds  there  in 
incredible  number ;  some  of  them  exceed  a  cubit  and  a  half  in 
lengthy  and  are  of  many  colours ;  we  have  seen  two,  so  that 
there  is  no  doubt  of  the  truth  of  it.  When  the  sailors  saw 
this  coast,  thej  believed  it  to  be  a  continent,  because  thej 
sailed  for  two  thousand  miles  without  coming  to  the  end  of 
it.  Numerous  naked  and  rather  handsome  men  inhabit 
this  country.  Notms  OrhU,  cap.  czzv.  Exemplum  lUerarum 
cuiusdam  Cretici, 

This  new  land,  discovered  by  Cabral,  was,  owing  to  the 
inaccuracy  of  the  tianslator,  located  in  a  quite  erroneous 
direction.  If  the  ships  were  driven  on  it  by  a  south-west 
wind,  it  must  have  lain  to  the  east  of  their  route,  and  it  was 
placed  by  Mercator  and  other  geographers  west  of  the  Cape  of 
Gk>od  Hope  and  on  a  parallel  somewhat  south  of  it,  and  appears 
in  Mercator's  Magna  orbis  tems  descripiio ;  Duisberg,  1569, 
reproduced  by  Jomard,  MonumenU  de  Oeographiei  No.  XXI,^ 
under  the  name  Psittaeorum  Begio,  with  an  explanatory  note 
to  the  effect  that  it  was  discovered  by  the  Portuguese  when 
on  their  way  to  Calicut  they  were  driven  upon  it  by  a  south- 
west wind.  Where  the  Novua  Orbia  has  **  lebegio  vecti  vento," 
Mercator's  map  has  "libegio  vento  appulsi."  Coroelis  de 
Jode  says  nothing  about  the  direction  of  the  wind^  but  simply 
that  the  Psitiacnrum  Begto,  which  he  places  S.W.  of  the 
Cape  of  Good  Hope,  was  so  called  by  the  Portuguese  on 
account  of  the  incredible  size  of  these  birds  in  that  couBtry» 
and  on  another  map  that  the  Portuguese  in  rounding  the 
Cape  have  seen  "this  southern  land"  (the  Terra  AuairaHa) 
extending  opposite,  but  have  not  yet  explored  it — "eed 
nandum  implaravere**  Comelis  de  Jode. — Speculum  orhU 
terrarum,  Antwerp,  1593.  The  maps  entitled  OHfia  universalis 
deseripiiOf  1589,  and  Hemitpherium  ah  cequinoctiali  linea  ad 
dreulum  poli  arUaretici. 

A  blind  adhesion  to  Mercator  led  subsequent  cartographers 
to  include  this  Land  of  Parrots  in  maps  of  various  laaguages 
down  to  a  comparatively  recent  date.  M.  d'Avezac  mentions 
several  of  them.  Eelation  du  Capiiaine  de^  OonneviHe,  p.  20. 
note ;  p.  22,  p.  22,  nota 

This  Southern  B^io  PtUtacorum  had,  however,  a  synonym 
in  a  quite  different  part  of  the  world.  Johann  Schdner's 
globe  of  the  year  1520  bears  the  inscription  '*  America  vd 
Btanlia  sive  Fapagalli  Terra^^  placed  between  10  deg.  and 
20  deg.  S.j  Petrue  Apianus  places  in  a  similar  position  the 
legend  '^  BrasUiei  Hve  ParagaUiy  Oogniti  orhis  tabula. 
Ingolstadt,  1530.  How  comes  it  that  lands  so  liEu:  Bipa,rt  as 
Brazil  and  the  legendary  Terra  AugkuUa  should  be  brought 
into  conjunction  ?  The  answer  is  to  be  found  in  comparing 
the  letter  of  Gretico,  as  translated  in  the  Novua  OrbU^  with  the 
version  in  the  Paeai^  published  twenty-five  years  earUer.    We 
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shall  find  that  the  cartographers  wore  right  or  wrong  in  their 
location  of  the  Begio  Ftittaeorum,  according  as  they  took  the 
one  or  the  other  of  these  texts  for  their  guide. 

The  critical  method  of  Eant  has  taught  us  modems 
to  place  no  faith  in  second-hand  testimony,  or  in  reason- 
ings based  upon  plausible  conjecture  to  which  antiquity 
and  authority  have  added  a  specious  prestige.  But  in  the 
days  of  the  Novus  Orhis,  and  eyen  down  to  the  confines  of  our 
own  age,  a  conjectural  theorising  held  the  place  which 
criticism  now  holds.  The  theory  which  taught  the  existence  of 
an  antipodal  continent  as  necessary,  in  order  to  maintain  the 
globe  in  a  condition  of  counterpoise^  is  to  be  met  with  in  a 
multitude  of  geographical  treatises,  in  maps,  and  eyen,  at  a 
later  period,  in  actual  expeditions  undertaken  with  the  object 
of  discovering  the  antipodal  world — a  striking  instance  of 
the  influence  of  the  philosophic  upon  the  practical  mind. 
When  any  fresh  discoyery  was  made,  this  fayourite  theory 
and  the  innate  loye  of  systematisation  combined  to  induce 
geographers  of  the  Ptolemaic  school  to  identify  the  new  land 
of  fact  with  the  old  land  of  phantasy,  and  so  a  southern 
continent  was  pieced  together  out  of  the  figments  of  men's 
brains  and  the  inadequately  recorded  details  of  actual 
yoyage.  The  compiler  of  the  Nowa  Orhis,  Jans  Hultich, 
was,  like  his  contemporaries,  predisposed  to  adjust  any 
fresh  discoyeries  to  the  current  misconceptions  regarding  the 
configuration  of  the  globe  and  the  distribution  of  land  and 
water. 

The  Paeei,  one  of  the  first,  if  not  actually  the  first 
collection  of  yoyages  compiled  in  modern  times,  was  the 
work  of  Montalboddo  Fracan,  and  was  first  published  in 
Yicenza  in  1507,  and  in  Latin  and  German  versions  in  1508. 
The  passage  referring  to  the  discovery  of  the  Begio  FHttacorum 
is  thus  worded  in  the  Italian  version  : — "  Di  sopra  dal  capo 
d  B6asper^a  uerso  garbi  hano  scopto  una  terra  noua  la 
chiamio  d  li  Papaga."  The  words  '*  uerso  garbi "  are  those 
over  which  the  translator  has  stumbled.  They  mean 
"  towards  the  south-west."  The  Qerman  version  has  "  gegS 
nidergAge  au£E  d'  seite  " — "  towards  the  side  of  the  west."  The 
passage  will  run  thus : — "  Above  the  Cape  of  (Jood  Hope 
they  discovered  a  new  land  towards  the  south-west,  which 
they  called  the  Land  of  Parrots."  With  this  indication  of 
CabraVs  landfiill  the  above  cited  inscriptions  of  Bchdner  and 
Apianus  agree,  as  well  as  the  independent  accounts  given  in 
Bamusio  (L,  121),  and  in  the  letter  of  Emanuel  to  the  Spanish 
sovereigns.  (Navarrete,  Viagea  y  deacubrimientoB  iii.,  94) 
Instead  of  lying  to  the  east  of  the  route  to  India  the  Begio 
JPHttacorum  actually  lay  to  the  west  of  it, — was  in  fact  the 
Vera  Cruz  of  Cabral,  which  appears  on  a  map  by  Johan 
Buysch  in  a  Ptolemy  published  in  Bome  in  1508 — "  Univer- 
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taUar  cogniti  orhU  tabula  " — under  the  name  ''  Terra  ianeie 
crueia  iive  Mundus  novus"  but  which  was  known  to  French 
sailors  as  **  Terre  de  Br6sil." 

II.   MISCONCEPTIONS   OF  FRENCH  CABTOGBAPHEBS. 

At  the  time  of  the  publication  of  the  Novua  OrhU  a  French 
geographer  and  mathematician,  named  Oronce  Fin^,  had  just 
published,  perhaps  in  Venice,  a  heart-shaped  map  of  the 
world,— the  second  of  its  kind  known  to  us.  It  was  entitled^ 
Nova  et  integra  univerai  orbt$  descriptio,  and  dated  1531.  This 
map  was  issued  a  second  time  in  1532  in  the  Paris  edition  of 
the  Nows  Orhii,  It  represents  a  Terra  Australis  brought  up 
to  about  25  deg.  S.  in  longitude  210  deg.  to  240  deg.  £.  from 
Ferro,  and  bearing  the  legend  "Terra  Australis  recenter 
inventa  sed  nondum  plene  cognita^*^  a  phrase  of  which  the 
''  sed  nondum  imploravere  "  of  de  Jode's  map  sounds  like  an 
echo.  There  is  no  Begio  Fsittacorum  on  Finn's  map,  but  there 
is  what  we  have  seen  to  be  its  true  equivalent,  a  Eegio 
Brasilie^  transferred,  however,  from  its  true  American 
position  to  the  legendary  Terra  Australia  without  further  note 
or  comment,  and  as  if  to  clinch  the  error,  a  Begio  Patalis, 
or  jpratalis  as  well,  that  is,  the  country  of  silver,  of  La 
Plata. 

This  obvious  and  hopeless  confusion  of  places  was  further 
augmented  in  the  MS.  maps  of  other  French  cartographers. 
Jean  Eotz,  Guillaume  le  Testu,  Nicholas  Desliens,  and  others, 
mostly  Norman  pilots,  represent  a  country  which  they 
denominate  "  Jave  la  Grande,"  midway  between  Africa  and 
South  America,  and  inscribe  on  it  a  number  of  names,  some 
in  French  and  some  in  Portuguese,  and  the  figures  of  men 
and  animals.  That  this  Jave  la  Grande  is  only  an  imaginary 
place  is  admitted  by  one  of  the  draughtsmen  himself.  In  a 
MS.  atlas,  finished  in  1555,  and  dedicated  to  Admiral  de 
Coliguy,  who  was  then  sending  out  a  Huffuenot  colony  to 
Brazil,  are  twelve  maps  numbered  xxxi.  to  zuii.,  in  which  the 
space  comprised  between  1  deg.  and  84  deg.  S.  is  occupied  by 
a  fertile  country.  "  But  these  twelve  maps,*'  says  their 
author,  Guillaume  le  Testu,  of  the  town  of  Fran9oyse  de 
Grdce,  '^  are  only  meant  to  warn  those  who  may  voyage  in 
these  parts  to  be  careful  when  they  think  they  are  approaching 
land.  Further  than  that,  all  is  imaginary,  for  no  man  has 
made  any  certain  discovery  there."  (Margry,  Navigations 
franqaisest  p.  138.)  The  title  *'  Jave  la  Grande "  on  these 
charts  is  derived  from  the  travels  of  Marco  Polo,  who 
designated  Borneo  under  the  name  ''  Java,"  whilst  the  island 
known  to  us  as  Java  was  named  by  him  "Java  Minor." 
{Marco  Polo's  Travels,  edited  by  W.  Marsden.  Book  iii., 
chap,  vii.)  The  coast  lines  and  coast  names  are  not,  as  Le 
Testu  says, ''  all  imaginary,"  for  they  are  in  part  derived  from 
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the  actual  names  ai^d  outlines  of  the  South  American  coasts, 
with  which,  in  some  charts,  the  purely  imaginary  outlines  of 
the  Terra  AudraUa  ot  previous  geogpraphers  are  combined. 
Only  the  east  coast  of  South  ionerica  is  iuTcrted  and  so 
becomes  the  west  coast  of  "  Jave  la  Qrande,'*  whilst  the  east 
coast  of  ''  Jave  la  Grande,"  less  salient  in  its  physical  features 
than  tiie  west  coast,  and  therefore  less  easily  identified,  may 
be  either  inrerted  or  simply  transferred  from  the  west  coast 
of  South  America,  or  may  be,  as  Le  Testu  siiys,  ''ail 
imaginary."  In  some  of  these  charts,  as  in  the  Dauphin  map 
(about  1580),  one  of  those  of  Jean  Eotz  (1542)  and  that  of 
Desceliers  (1550),  the  eastern  coast-line  ceases  or  becomes  a 
Tague  featureless  line  at  about  85  deg.  S.  The  chart  of 
Desliens  (1566)  prolongs  that  coast  to  about  65  deg.  S.,  and 
giyes  to  this  prolongation  features  as  specific  as  to  the  northern 
part  of  it. 

By  inverting  the  western  coast  line  of  "  Jave  la  Grande  " 
we  find  the  following  coincidences  with  the  east  coast  of 
South  America.  Beginning  from  the  north  we  hare  a 
"  Grant  Baye,"  and  another  unnamed  inlet,  probably 
representing  the  mouths  of  the  Amazon  and  Tocantins.  "B. 
Grande  "  in  some  of  the  charts  forms  a  strait  between  "  Jave 
la  Grande  "  and  an  island  named  "  Jave ;"  in  that  of  Desliens 
it  is  a  deep  bay  and  unnamed.  ''  Baye  Bresille  "  in  about  18 
degrees  S.,  may  coincide  with  Porto  Seguro,  immediately  to  the 
south  of  which  place,  and  in  the  same  latitude  as  the  **  Baye 
Bresille,"  a  '^B.  da  Brasill"  is  marked  on  these  charts.  To  the 
French  sailors  is  due  this  name  '^  Brazil,"  as  the  distinctiTe 
appellation  of  the  country  whence  they  brought  brazil- 
wood to  Europe.  "  The  French  alone,"  says  La  Popeliniire, 
"  called  it  '  Terre  de  Br^sil,'  in  ignorance  of  what  is  above 
narrated," — (namely,  that  Gabral  had  called  it"  Vera  Cruz  ") 
—'*  because  they  found  brazil-wood  there  in  abundance, 
although  it  is  only  in  one  part  of  it,  and  that  produces  many 
other  woods  as  well."  Lea  troia  mondes^  iii.  p.  16.  verso.  A 
number  of  names  cluster  round  the  vicinity  of  Cape  Frio  and 
Cape  St  Thom^,  such  as  C.  Quiesco  in  Desliens,  C.  de  Sr 
Drao,  and  C.  de  Grace  in  the  Dauphin  chart.  The  last  is 
probably  a  Norman  sailor's  reminiscence  of  his  native  Havre 
de  St.  Francoyse  de  Gr4ce ;  the  second  may  be  mis- written 
for  the  name  of  some  merchant  adventurer — '*  sieur,"  in  the 
language  of  the  time.  The  next  notable  feature  is  the 
Havre  de  Sylla,  between  25  deg.  and  30  deg.  S., 
apparently  intended  for  Bio  de  Janiero.  Desliens  marks  a 
Gholfe  des  Ysles  in  from  40  deg.  to  45  deg.  S.,  resembling  the 
Gulf  of  St.  Mathias.  If  we  so  understand  it,  and  if  Havre 
de  SyUa  represents  Bio  de  Janiero,  then  the  Biver  Plate  has 
been  omitted.  A  parallel  to  this  would  be  found  in  the 
voyage  of  Diaz  de  Solis,  who  sailed  along  these  coasts  from 
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Cape  St.  Augastine  to  40  deg.  S.,  withoatobserviog  the  mouth, 
of  that  river.  The  coast-line  of  Desliens  is  prolonged  ahout 
10  deg.  south  of  the  actual  termioation  of  the  American 
continent.  This  excessive  southing  is  characteristic  of  maps 
of  that  period  and  of  that  continent.  Thus  Schoner  in  ms 
globe  (1520)  places  Bahia  10  deg.  or  more  to  the  south  of  its 
true  position. 

The  intercourse  of  Norman  merchants  with  Brazilian  ports 
very  early  in  the  sixteenth  century,  gives  us  to  understand 
how  the  outlines  of  that  part  of  the  American  coast  should 
have  become  known  in  Normandy;  and  the  fact  of  the 
extreme  ignorance  of  longitude,  and  how  to  ascertain  it  that 
prevailed  at  the  period  we  are  speaking  of,  combined  with 
the  confusion  already  existing  in  the  minds  of  cartographers 
between  Brazil  and  the  Terra  Augtralis,  all  this  explains  to  us, 
in  a  great  measure,  how  the  South  American  coast-lines  came 
to  be  transferred  to  so  distant  a  part  of  the  world.  It  can, 
however,  only  be  matter  for  conjecture  why  Eotz  and  the 
others  made  an  eastern  coast  into  a  western  one.  We  only 
know  that  it  was  the  western  part  of  the  Terra  Australis  that 
the  Portuguese  were  supposed  to  have  discovered,  whilst  it 
was,  in  all  probability,  the  eastern  coast  of  South  America 
that  was  first  and  best  known  to  the  French. 

The  advent  of  French  ships  in  Brazil  about  the  time  of 
Gabral's  visit,  or  earlier,  is  well  attested.  Eamusio  preserves 
a  memoir  written  in  1539,  in  which  we  are  told  that  "a 
portion  of  Brazil  was  first  discovered  by  the  Portuguese ;  and 
thirty-five  years  ago  Denys  de  Honfleur  discovered  the  other 
part."  iii.  357,  F.  The  results  of  an  inquiry  into  the  date  of 
the  first  French  traffic  with  Brazil  were  published  in  1845, 
in  the  Bevista  trimensal  do  InstUtUo  do  Brazil,  vi.  pp.  412-413. 
"  In  the  year  1504,"  says  this  journal,  "  the  French  arrived  in 
Brazil  for  the  first  time  at  the  Port  of  Bahia ;  they  entered 
the  Biver  Paragua9u,  in  that  Bay,  did  their  traffic  there  and, 
when  they  had  done  a  good  trade,  returned  to  France,  whence 
three  other  ships  came  afterwards.  Whilst  these  ships  were 
trading  at  the  same  place  as  the  former  ones,  four  ships  of 
the  Portuguese  fleet  entered  the  river  and  burnt  two  French 
ships;  and  took  the  third,  after  killing  a  number  of  their 
people.  Some  of  them,  however,  escaped  in  a  boat  and 
found  at  Point  Itapuama,  four  leagues  from  Bahia,  a  French 
vessel  about  to  return  home."  The  Bevieta  is  at  fault  in 
assigning  to  the  year  1504  the  earliest  appearance  of  the 
French  in  Brazil.  I  do  not  require  at  this  stage  to  ask  where 
was  the  much  disputed  landfall  of  De  Gonneville,  but  only 
to  quote  some  remarks  of  his  regarding  the  countxy  at  which 
he  touched  to  freight  his  vessel  on  his  way  home  from  the 
**  Indes  Meridionales  "  of  his  six  months'  sojourn.  "  Then 
having  passed  the  tropic  of  Capricorn  and  taken  our  position, 
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we  found  that  we  were  furthur  from  Africa  than  from  the 
West  Indies,  whore  for  several  years  the  Dieppese  aud 
Maloinese,  and  other  Normans  aud  BretoDS  have  gune  to 
fetch  red  dye-wood,  cottons,  apes,  parrots,  and  other 
commodities ;  as  the  east  wind,  which  we  observed  to  prevail 
between  the  said  tropic,  and  that  of  Cancer  impelled  us 
thither,  it  was  unanimously  agreed  to  go  in  search  of  that 
country,  in  order  to  load  with  the  above-mentioned  articles  of 
merchandise,  so  as  to  recoup  ourselves  for  the  expenses  uf  the 
voyage;  and  we  arrived  there  on  the  day  of  St.  Denis 
(Octob^^r  10,  1504),  as  aforesaid."  Voyage  du  Capitaine  de 
ChmnevUle,  par.  M.  d'Avezac,  Paris,  1869,  p.  104  This 
mention  in  the  year  1505  of  the  West  Indies, — the  name  by 
which  South  America  was  generally  known, — as  a  resort  since 
some  years  of  French  ships  throws  back  their  advent  in  that 
country  to  the  end  of  the  fifteenth  or  beginning  of  the 
sixteenth  century.  La  Popelini^re  states — '*Tbe  French, 
especially  the  Normans  and  Bretons,  always  maintain  that 
they  first  discovered  these  lands  and  traded  with  the  savages 
of  Brazil,  on  the  Bio  San  Francisco,  at  the  place  since  called 
Fort  R^al.  But  thoughtless  in  this,  as  in  other  things,  they 
had  neither  spirit  nor  discretion  to  leave  a  single  pubUc 
document  to  inform  us  of  their  designs,  which  were  as  lofty 
and  generous  as  those  of  other  people ;  thus  it  is  that  the 
Portuguese  arrogate  to  themselves  the  prerogative  of  indis- 
putable lordship  there,  in  consequence  of  the  action  of  Pedro 
Alvares."    Le8  irois  numdest  iii.  p.  16  Terso. 

The  illustrations  of  the  native  life  of  "  Jave  la  Grande  " 
are  referable  to  South  America.  The  llama — the  sheep  strong 
enough  to  carry  a  man  as  one  old  geographer  describes  it, — 
is  frequently  depicted.  In  one  chart  (Dauphin)  it  is  harnessed 
and  being  driven  along.  The  cannibalistic  practices  of  some 
of  the  tribes  are  signified  by  Desceliers,  by  a  drawing  of  a 
dog-faced  man  engaged  under  the  direction  of  a  woman  in 
quartering  a  dead  body,  whilst  a  human  limb  hangs  suspended 
from  a  neighbouring  tree.  This  reminds  one  of  Vespucci's 
account  of  the  fate  of  a  young  Portuguese  of  his  third 
expedition,  and  of  the  human  flesh  which  he  saw  exposed  in 
the  villages.  In  the  same  map  of  Desceliers,  under  the 
heading  **Angania,"  the  inhabitants  of  that  country  are 
described  as  dog-&ced  Anthropophagi.  The  huts  of  the 
aborigines  of  Jave  la  Grande  are  in  the  Dauphin  map  identical 
with  those  of    the   South  Americans,   being   roofed   with 

Climate  leaves,  but  they  are  without  the  hammocks  of  the 
tter,  which  were  characteristic  of  the  tribes  inhabiting  the 
north  of  Brazil.  Desceliers  has  drawn  clusters  of  anthill- 
shaped  structures  on  his  Jave  la  Grande,  and  on  the  West 
Coast  of  his  South  America.  On  Jave  la  Grande  he  has 
pictured  the  worship  of  the  Sun,  common  to  Peru  and  some 
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other  countries,  as  well  as  the  worship  of  cattle,  both  of  which 
cults  are  ascribed  by  him  to  the  Javanese. 

The  deer,  of  which  numerous  small  species  exist  in  South 
America,  and  the  peccary  Dycntylea  torquaius  and  Idbiatua,  are 
both  pourtrayed.  Perhaps  both,  certainly  the  latter,  is 
represented  as  tame ;  the  Indians  of  to-day  keep  it  as  a 
^domestic  animal.  (Humboldt's  Travels  in  America,  ii. 
chap.,  XX.)  Two  species,  at  least,  of  palms  are  represented, 
one  with  palmate  and  the  other  with  pinnate  leaves ;  a  tree 
of  the  former  species,  the  Oorypha  tectorum,  or  roofing  palm, 
is  described  by  Humboldt  as  affording  the  Chaymas  Indiana 
the  leaves  with  which  they  roof  their  huts.      (i.  chap,  xx.) 

The  existence  in  France  of  a  MS.  chart  as  early  as  1530, 
which  shows  the  east  coast  of  South  America  to  about 
25  deg.  S.,  and  which  is  derived  from  French  sources,  is  thus 
no  matter  of  wonderment.  But  the  possible  acquaintance  on 
the  part  of  the  French  with  the  western  coast  of  South 
America,  even  at  that  date,  is  a  matter  on  which  we  can  as 
yet  throw  but  little  light.  In  these  circumstances  a  passi^ge 
quoted  by  M.  Margry  from  the  MS.  Cosmographie  of 
Jean  Alfonce  (1545),  is  not  without  interest.  "  La  Grande 
Jave"  says  the  writer,  "is  a  land  which  extends  to  the 
Antarctic  Pole  and  joins  the  Terra  Australis  on  the  west  and 
the  land  of  Magellan's  Straits  on  the  east.  Some  say  that 
it  consists  of  islands,  but  as  far  as  I  have  seen  it,  it  is  a 
continent,  and  when  all  is  said,  the  whole  world  consists  of 
islands,  for  land  and  water  form  one  body.  The  ocean 
encircles  everything  by  means  of  arms  of  the  sea,  which  are 
in  the  ball  (pomme)  of  the  earth.  What  is  called  Java 
Minor  is  an  island  ;  but  Jave  la  Grande  is  a  continent."  In 
another  place  Alfonce  remarks: — "There  have  been  no 
discoveries  beyond  Java  on  account  of  the  great  cold  under 
the  Antarctic  Pole.  I  have  been  in  a  place  there  where  day 
lasted  for  three  months,  allowing  for  the  reflection  of  the  sun ; 
I  did  not  wish  to  remain  longer  in  case  night  should  surpiise 
me."  Margry,  Navigations  franeaiaee,  pp.  316-317,  The 
only  continental  land  to  which  this  description  can  approxi- 
mately apply  is  the  west  coast  of  Soutn  America.  That 
coast  joins  the  land  of  Magellan's  Straits  towards  the  east, 
and  although  there  is  no  Terra  Australis  of  fact  with  which 
it  can  be  joined  towards  the  west,  there  was  a  Terra  Avstralis 
of  fiction  real  enough  to  Jean  Alfonce  in  the  position  required. 
At  another  part  of  his  Cosmographies  Alfonce  brings  his 
"  Grand  Jaive  "  up  to  21  deg.  S.,  or  about  the  latitude  to 
which  Desliens  traces  the  eastern  coast  of  "  Jave  la  Grande." 

Besides  the  French  names  on  the  MS.  charts,  of  which  I 
have  spoken,  there  are  others  in  Portuguese.  The  latter 
generally  differ  from  the  former,  inasmuch  as  they  are  rather 
nautical  than  topographical,  and  correspond  to  the  phrases 
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printed  on  the  Admiralty  Charts  for  the  purpose  of  directing 
masters  of  ships  where  thej  are  to  look  ont  for  shoals, 
eddies,  or  other  dangers.  Thus  we  find  terre  ennegada, 
or  anegada, — sunken  shoal — ^and  haixa, — shoal.  This  intro- 
duction of  Portuguese  nautical  expressions  is  an  indica- 
tion of  the  superior  skill  of  the  Portuguese  pilots  of  the 
time,  which  has  left  traces  in  the  adoption  of  their  language 
bj  foreigners, — as  in  the  word  abrolhos,  breakers, — ^just 
as  in  our  own  day  English  nautical  terms  have  been  adopted 
in  continental  nayies.  But  we  know  that  the  intercourse 
between  Portuguese  and  French,  as  well  as  S(>anish  and 
French  sailors,  was  from  the  fourteenth  century  onwards  a 
peculiarly  intimate  one.  Commercial  privileges  with  French 
ports  were  accorded  to  both  these  nations.  (Margry,  p.  123 
note.)  On  the  other  hand  the  Tessels  of  Honfleur  merchants 
had  access  to  the  port  of  Lisbon,  and  in  1503  three  of  these 
merchants,  De  Qonneville,  Jean  TAnglois,  and  Pierre  le 
Carpentier,  having  seen  at  Lisbon  the  rareties  that  bad  lately 
arrived  from  the  East  in  the  ships  of  Yasco  da  Gama  and 
Cabral,  engaged  the  services  of  two  Portuguese  pilots  who 
had  been  to  Calicut,  Bastiam  Moura  and  Die^  Cohinto,  in 
order  that  they  might  despatch  a  ship  of  their  own  to  the 
same  destination.  The  two  Portuguese  accompanied  the  ship 
in  its  wanderings  about  the  Atlantic ;  and  touched  at  several 
points  of  the  South  American  continent.  Barros  relates 
that  a  vessel  from  Dieppe,  commanded  by  a  Portuguese 
captain,  Stevam  Diaz,  arrived  at  Diu  in  Julv  1527,  and  that 
in  the  same  year  another  Frendi  ship,  piloted  by  another 
Portuguese  sailor,  called  "  O.  Bozado  "  or  "  The  Eosy,"  was 
in  the  Indian  seas  and  was  ultimately  lost  on  the  west  coast 
of  Sumatra.  (Margry,  p.  192.)  Similarly,  French  sailors 
sailed  in  Spanish  and  Portuguese  vessels,  and  Navarrete 
preserves  the  names  of  twelve  French  companions  of 
Magellan,  the  half  of  whom  were  Normans^  ot  Bretons. 
Viages,  iv.  12. 

ni.  XISCOKCXPTIOHS  ABISIHa  F£0M    THE  VOTAOE   OF 
MAGELLAN. 

A  claim  to  the  discovery  of  the  Terra  Australia  has  been 
recorded  on  behalf  of  Magellan  in  an  atlas  by  Fernando 
Yaz  Dourado,  Goa,  1570,  in  which  a  coast  lying  to  the  east 
of  New  Guinea,  and  trending  east  and  west  with  a  little 
southing,  bears  the  superscription  "Esta  costa  descubri6 
Ferna6  de  Magalhaes  naturall  portuges  por  mandado  do 
^mperador  Carllos  o  anno  1520."  This  claim  occurs  also  on 
maps  by  Bumoldus  Mercator  (1587),  Ortelius  (1587),  and 
De  Jode  (1589),  in  the  words, — placed  on  a  northward 
projection  of  the  Terra  Australia  immediately  to  the  south 
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of   New  Guinea: — ''Hanc  continentem  australem   nonulli 
Magellanic^  regionem  ab  inventore  eius  nuncupant." 

From  the  facts  that  the  coast-line  so  descnbed  is  in  the 
map  of  Dourado  disconnected  bj  an  intervening  scale  of 
latitude  from  the  rest  of  the  map,  and  that  it  bears  some  of 
the  same  names  as  were  bestowed  bj  Magellan  on  placea 
▼isited  bj  him  in  South  America,  Mr.  Major  supposes  that 
it  is  ''  a  memorandum  or  cartographical  side-note  of  the  real 
discovery  bj  Magellan  of  Terra  del  Puego."  Terra  Awtralis^ 
p.  zzvi.  The  position  of  this  coast  on  Dourado's  map  maj 
have  led  to  its  being  confounded  with  the  north  coast  of 
New  Guinea  bj  Mercator,  who  adopts  some  of  Dourado's 
coast  names;  but  transfers  them  to  the  above-mentioned 
island.  Amongst  these  are  C.  de  las  Yirgenes,  and  C.  del 
buen  Deseo  equivalent  to  Cabo  Deseado,  Magellan's  names  for 
the  capes  at  the  entrance  and  exit  of  the  Straits.  Some  of 
the  names  used  on  the  coasts  of  Jave  la  Grande  much 
resemble  others  in  the  atlas  of  Dourado,  and  on  a  map 
bj  De  Jode,  entitled  Brasilia  et  Peruvia,  but  the^  are 
placed  by  these  cartographers  in  or  near  the  Straits  of 
Magellan.  Such  are  Baia  Fremosa  in  Dourado  and  De  Jode^ 
corresponding  to  C.  Fromose  in  the  Dauphin  map,  and  in  De 
Jode,  0.  Bhuico  corresponding  to  Coste  Bracq,  C.  de  las 
Baizas  to  Baje  Bassa,  B.  d  muchas  islas  to  B.  de  Beaucoup 
Disles,  and  Costa  dos  Ilheos  to  Baye  des  Ys.  This  parallelism 
is  suggestive  of  a  community  of  origin,  and  raises  the^ 
question  whether  the  voyage  of  Magell^  may  not  in  some 
degree  have  contributed  to  originate  the  MS.  charts  of  Jave 
la  Grande. 

It  has  been  recently  upheld  by  Mr.  Petherick  that  Del 
Cano  on  his  return  voyage  in  1522,  sighted  some  part  of  the 
west  Australian  coast.  (Athetumtm,  May  24,  1884.)  This 
opinion  is  based  on  a  passage  in  GhJvano's  Discoveries  of  the 
Worlds  to  the  effect  that  that  navigator  discovered  certain 
islands  one  hundred  leagues  beyond  Timor  and  under  the 
tropic  of  Capricorn,  and  ^rther  on  others,  all  peopled  thence- 
forward, when  he  was  shaping  a  course  which  should  carry 
Idm  well  south  of  the  Cape  of  Good  Hope.  It  is  not 
impossible  that  in  a  zig-zag  course  Del  Cano  may  have  sighted 
some  islands  very  near  the  Australian  mainland. 
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MACQUABIE  HABBOUB  LEAF  BEDS. 

Bt  B.  M.  Johkstok,  F.L.S. 

Iq  the  Tasmanian  MuBeuin  there  is  a  most  valuable  collec- 
tion of  fossil  leaves  belonging  to  the  earlier  tertiary  period  of 
Tasmania,  but  in  respect  of  which  there  is  no  record  as  to  the 
locality  from  which  they  were  origiDally  obtained.  I  was  lone 
of  opinion  that  this  peculiar  group  of  fossil  plants  was  obtained 
by  Dr.  Milligan  from  Mac^uarie  Harbour  in  the  early  days  of 
the  colony's  history,  and  this  conviction  was  one  of  the  main 
reasons  which  induced  me  to  visit  and  examine  the  leaf 
deposits  of  Macquarie  Harbour  in  the  year  1887.  In  this' 
examination  I  was  unsuccessful  in  discovering  the  exact 
deposit  from  which  the  Museum  collection  was  obtained,  but 
the  discovery  of  the  same  forms  in  the  lacustrine  beds  in  the 
neighbourhood  of  Long  Bay  tended  to  confirm  me  in  the 
notion  that  the  unknown  deposit  was  a  member  of  the 
lacustrine  leaf  beds  extending  from  the  latter  locality  to  Kelly's 
Basin ;  and  in  my  work  on  geology  (p.  203,  "  Geology 
of  Tasmania"),  I  ventured  to  predict  that  an  examina- 
tion of  the  many  fine  sections  further  east  "  may  in  the  future 
determine  this  matter."  I  am  happy  now  to  be  in  the  position 
to  declare  that  the  hitherto  unknown  locality  has  been  dis- 
covered; for  in  a  fine  collection  of  fossils  made  by  that 
indefatigable  member  of  our  society,  Mr.  T.  B.  Moore,  and 
sent  last  ^ear  to  Mr.  Belstead,  I  was  fortunate  in  recognising 
the  identical  rock,  together  with  the  usual  impressions  of  le^ 
forms,  so  characteristic  of  the  museum  collection  referred  to. 
I  now  present  a  specimen  of  the  rock  in  question,  in  order 
that  those  interested  ma^  be  able  to  judge  of  its  value  in 
clearing  up  this  interesting  point  in  our  tertiary  geology. 
On  a  niture  occasion  I  may  be  able  to  give  a  description 
of  the  more  remarkable  plants  contained  in  this  deposit. 
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FOEAMINIPEEA  IN    XJPPEE    PALAEOZOIC  EOCKS. 

By  T.  Stephens,  F.G.S.,  M.A. 

At  former  meetings  of  the  Eojal  Society  I  have  incidentally 
mentioned  a  foraminiferal  limestone  as  occurring  among  the 
Upper  PalsBOZoic  rocks  of  the  North-Eastern  district. 
Several  years  ago  on  one  of  my  official  cross-country  journeys 
I  met  "with  specimens  of  limestone  dotted  with  minute  white 
spots,  and  on  closer  examination  detected  two  or  three  more 
or  less  perfect  forms  of  Foraminiferay  one  of  them  resembling 
genus  Spirillina  ( Trochammina,)  and  another  like  Valvulincu 
In  the  absence  of  any  local  palseontologist  competent  to 
determine  the  specific  character  of  these  fossils,  and  having 
myself  to  attend  to  other  business,  I  had  put  the  specimens 
away  until  a  few  months  ago,  when  I  had  an  opportunity  of 
submitting  them  to  Mr.  E.  Etheridge,  jun.,  who  is  engaged  in 
working  out  the  palaeontology  of  New  South  Wales,  and  the 
following  is  an  extract  from  a  letter  lately  received  by  him : — 
**  1  have  at  last  had  time  to  examine  the  pieces  of  supposed 
foraminiferal  rock  you  left  with  me.  There  is  no  doubt  but 
that  is  their  nature,  and,  so  far  as  I  know,  it  is  the  first 
record  of  such  in  the  Permo-Carbonif erous  rocks  of  Australia 
or  Tasmania.  I  have  sent  the  material  to  a  foraminifera  man, 
so  we  shall  hear  more  about  it  soon."  The  difficulty  of 
separating  these  small  fossils  from  the  matrix  is  very  great, 
but  I  have  roughly  mounted  a  few  for  inspection. 
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AUSTRALIAN  AND  TA8MANIAN  SANDAEACH. 

By  J.  H.  Maiden,  P.L.S.,  P.O.S.,  Etc.  (Curator    of   the 

Te^lmological  Museum,  Sydney). 

Communicated  by  A.  Mobton,  F.L.S. 

It  was  a  specimen  of  resin  from  the  Oyster  Bay  Pine  of 
Tasmania,  sent  to  the  Exhibition  of  1851,  which  first  drew 
the  attention  of  experts  to  the  possibilities  of  Australian 
Sandarach.  Por  "  the  fine  pale  resin  of  the  Oyster  Bay  Pine 
(CalWris  australts),  from  the  eastern  coast  of  Van  Diemen's 
Land,"  and  other  gums  and  resins,  Mr.  J.  Milligan  was 
awarded  honourable  mention  (Jury  Beports,  1851  Exhi- 
bition, p.  182). 

This  is  one  of  the  most  valuable  of  Australian*  vegetable 
products,  a  market  is  ready  for  it,  and  it  seems  strange  that 
it  should  have  been  so  long  neglected.  There  are  no  statistics 
available,in  regard  to  the  importation  of  Sandarach  into  these 
colonies,  but  to  bring  it  here  at  all  is  a  veritable  "  carrying 
coals  to  Newcastle." 

Ordinary  Sandarach  exudes  naturally,  but  the  practice  in 
Northern  Africa  is  to  stimulate  the  flow,  making  incisions  in 
the  stem,  particularly  near  the  base.  In  various  p'irts  of 
Australia  and  Tasmania  there  are  vast  numbers  of  Callitris 
trees,  their  resin,  often  abundant,  can  readily  be  collected, 
and  the  author  is  sure  that,  even  with  the  cheap  labour  of 
Northern  Africa  to  contend  against,  it  can  be  profitably 
gathered  during  a  portion  of  the  year,  by  parties  of  men,  or 
the  families  of  settlers.  The  approximate  price  of  Sandarach, 
in  London,  is  60-11 5s.  per  cwt.,  and  there  is  no  difference 
between  it  and  the  colonial  article.  As  to  the  cultivation  of 
the  trees,  Baron  von  Mueller  (Select  extra-tropical  plants, 
Victorian  Edition)  states,  "  I^obably  it  would  be  more 
profitable  to  devote  sandy  desert  land,  which  could  not  be 
Drought  under  irrigation,  to  the  culture  of  the  Sandarach 
cypresses,  than  to  pastoral  purposes,  but  boring  beetles  must 
be  kept  off."  It  is  also  to  be  borne  in  mind  that  Callitris 
timber  is  valuable. 

The  Sandarach,  or  Oum  Juniper  of  commerce,  is  the  product 
of  a  Callitris  (quadrivalvis),  and  the  latest  classification  of 
Australian  Sandarach  trees  (that  of  Baron  von  Mueller), 
places  them  under  (7a  ZZiYm  likewise.  The  following  summary 
of  the  uses  of  Sandarach,  is  taken  from  Morel  (PJuLrm.  Joum. 

*  This  word  is  here  used  in  its  widest  sense,  and,  of  ooune,  includes 
Tasmania. 
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[3].  viii.  1,024.)    "  According  to  Qubler,  the  Arabs  used  it  aa 
a  remedy  against  diarrhcea,  and  to  lull  pain  in  hsBmorrhoids. 

The  Chinese  employed  it  (C  sineTisis)  as  a  stimulant  in  the 
treatment  of  ulcers  (as  promo tiog  the  growth  of  flesh),  as  a 
deodoriser,  and  to  preserve  clothes  from  the  attacks  of  insects. 
In  Europe  it  is  used  very  little  in  medicine.  It  is  most 
frequently  employed  as  an  ingredient  in  varnish,  to  increase 
its  hardness  and  glossiness.  It  is  used  also  as  a  fumigant, 
and  in  powder  ("  pounce")  to  dust  over  paper  from  which  the 
surface  has  been  scraped,  to  prevent  the  ink  running.  Rarely, 
it  enters  into  the  composition  of  plasters."  In  Southern 
New  South  Wales  (Bnowy  River),  CallUris  resin  is  often 
mixed  with  fat  by  the  settlers,  to  make  candles. 

All  our  native  Sandarachs  possess  a  pleasant  aromatic 
odour,  similar  in  character  to  that  emitted  by  Sandarach. 

When  the  trees  are  wounded  the  resin  exudes  in  an 
almost  colourless,  transparent  condition.  It  has  obviously 
high  refractive  power,  and  is  much  like  ordinary  pine  resin 
in  taste,  smell,  and  outward  appearance,  when  the  latter  is 
freshly  exuding.  This  transparent  appearance  is  preserved 
for  a  considerable  time,  the  resin  meantime  darkening  a  little 
with  age.  Old  samples  possess  a  mealy  appearance,  but  this 
is  merely  superficial.  The  origin  of  this  appearance  has  been 
explained  as  follows  in  regard  to  Sandarach,  and  doubtless 
'  the  simple  explanation  holds  good  here  : — 

**  The  surface  of  the  tears  appears  to  be  covered,  more  or 
lees,  with  powder,  but  this  chai  acter  is  not  to  be  attributed, 
as  alleged  by  Herlant,  {Etvde  sur  lea  produits  rSsineux  de  la 
famille  des  coniferes,  p.  38),  to  the  friction  of  the  fragments 
one  against  another,  but,  as  has  been  ascertained  by  a 
microscopical  examination  by  Dr.  Julius  Wiesner  (Die  che- 
misch-technisch  verwendte  Oummiarten,  Harze  and  Balsame, 
1869,  p.  129),  to  the  unequal  contraction  of  the  resin  while 
drying,  resulting  in  a  mass  of  fissures  that  form,  as  in  the 
case  of  several  kinds  of  copal,  facets  that  gradually  separate 
from  the  mass,  and  constitute  the  ''powder"  of  many  authors." 
(Morel,  op,  cit.)  Evidence  against  Herlant's  supposition  is 
also  found  in  the  fact  that  resins  of  the  Sandarach  class  are 
mealy  while  on  the  trees,  after  they  have  been  exuded  some 
little  time,  showing  that  the  appearance  is  brought  about  hj 
exposure  to  the  weather. 

The  CalUtris  resins  soften  slightly,  but  do  not  melt  in 
boiling  water,  and  a  sample  of  commercial  Sandarach  behaves 
similarly.  In  the  mouth  they  feel  gritty  to  the  teeth,  and  in 
no  way  different  to  Sandarach.  When  freshly  exuded  thej 
are  very  irritating  to  a  cut. 

Following  are  descriptions  of  actual  specimens  of  resins  of 
different  species.  For  the  results  of  analyses  of  Sandarach 
for  comparison,  see  OmeUn,  xviL,  429. 
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CATJiTTBIS  CUPEESSIFOEMIS.      Vent. 

Muell.,  CeDs.  p.  109.  Sjrn.  C,  auitraliB  (ined.).  Frenda 
rhomboidea  Endl.  Yar.  Tasmanicaf  Benth.  F»  Ventenatii 
Mirb.,  B.  Fl.,  vi.,  238,  and  others. 

''  The  Oyster  Bay  Pine  of  Tasmania.'*  Found  in  all  the 
colonies  except  Western  Australia  (normal  species). 

This  is  the  pine  already  referred  to,  and  a  brief  account  of 
the  resin  has  been  copied  into  many  of  the  text-books.  I 
have  collected  resin  of  this  species  from  Port  Jackson,  clear 
and  transparent  as  water.  It  turns  pale  amber  coloured  in 
12  months  if  placed  in  a  bottle,  but  its  brilliancy  shows  no 
sign  of  diminution  in  that  time.  The  Sydney  trees  readily 
exude  their  resin  on  slightly  wounding,  and  the  same  remarks 
apply  to  the  Tasmanian. 

CALLITRIS  CALCAEATA.    B.  Br. 
Syn.  Fretela  EndXicKeri  Parlat.,  B.  Fl.,  yi.,  238. 

Found  from  Northern  Victoria  to  Central  Queensland. 
"Murray  Pine,"  "Black  Pine,"  Bed  Pine,"  "Scrub Pine," 
"  Cypress  Pine." 

Sample  \.  "Murray  Pine,"  Quiedon^,  3rd  March,  1887. 
Has  a  pale,  bleached  appearance,  much  lighter  than  ordinary 
Sandarach.  Externally  it  has  a  very  mealy  appearance. 
Water  has  no  effect  on  it.  In  rectified  spirit  it  almost  wholly 
dissolves,  leaving  a  little  whitish,  resinoid  substance. 
Petroleum  spirit  dissolves  5  per  cent,  of  a  perfectly  colourless 
and  transparent  resin. 

Sample  2.  I  have  received  a  quantity  of  flesh-coloured 
resin  from  the  Snowy  Biver,  N.S.W.,  belonging  to  this 
species.  It  is  so  different  in  appearance  from  the  normal 
resin,  that  no  market  can  at  present  be  found  for  it,  and  as 
this  is  the  first  time  such  resin,  in  quantity,  has  come  under 
my  notice,  it  is  well  worth  describing.  It  is  of  the  consistence 
and  general  appearance  of  Manila  elemi,  differing  from  that 
substance  in  being  of  a  flesh-colour,  and  having  a  pure 
turpentine  odour,  instead  of  a  turpeutiue-fennel  one. 

There  is  no  doubt  that  it  would  form  a  valuable  ingredient 
in  plasters,  and  an  enterprising  pharmacist  would  doubtless 
find  it  worth  his  while  to  follow  the  matter  up. 

It  is  a  remarkable  circumstance  that  the  trees  yielding  this 
resin  had  also,  at  other  portions  of  the  stem,  more  or  less  of 
the  normal  Sandarach. 

Sample  3.  "  Bed  Pine."  Lachlan  Biver,  N.S.W.  Feb.  1885. 
This  has  comparatively  freshly  exuded,  and  has  the  colour 
and  appearance  of  the  best  selected  Sandarach. 

Bectified  spirit  nearly  wholly  dissolves  it,  forming  a 
beautifully  clear,  slighdy  yellowish  liquid;  1'3  percent,  of 
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residue  remains.    Petroleum  spirit  extracts  22*1  per  cent,  of 
an  apparently  perfectly  colourless  and  transparent  resin. 

CALLITErS  COLUMELLAEIS.    F.v.  M. 

SjD.  FreTiela  rohuala  A.  Cunn.,  var.  microearpa  Benth.  B. 
Fl.  vi.  287. 

Sample  4.  "Cypress  Pine,"  etc.  Found  in  New  South 
Wales  and  Queensland.  Keceived  from  the  Botanic  Gardens, 
Sydney,  Dec.  1887. 

This  is  in  much  larger  masses  than  the  others,  and  some 
of  it  has  been  exuded  for  a  considerable  time.  It  is  next 
lightest  in  colour  to  No.  1. 

It  almost  wholly  dissolves  in  rectified  spirit,  forming  a  pale 
yellow  solution.  The  insoluble  residue  amounts  to  4*6  per 
cent.  Petroleum  spirit,  when  digested  on  the  residue, 
removes  no  less  than  35-8  per  cent,  of  a  transparent  colourless 
resin.  This  is  a  remarkable  percentage,  and  it  would  be 
worth  while  to  enquire  whether  Australian  Sandarach  becomes 
increasingly  soluble  in  that  menstruum  by  age.  An  ordinary 
sample  of  commercial  Sandarach  yielded  89  per  cent,  to 
petroleum  spirit. 

CALLITKIS  VERRUCOSA.    B,  Br, 

Syn.  Calliirii  Preiatii  Miq.  Frenela  rohusta  A.  Cunn.  and 
others.     B.  Fl.  vi.  236. 

The  following  note  by  Dr.  Julius  Morel  (Pharm.  Joum. 
[3]  viii.  1,025),  in  regard  to  a  South  Australian  specimen,  is 
interesting !  "  With  Sandarach  resin  may  be  connected 
another  resinous  substance,  which  was  exhibited  in  the  Paris 
Exhibition  of  1867  from  South  Australia,  under  the  name  of 
**pine  gum."  It  is  the  resin  of  Callitris  Beissit  Miq.  (a 
misprint  for  Preissit),  This  product  resembles  Sandarach, 
and  might  become  an  important  article  of  commerce.  .  .  . 
This  resinous  substance  occurs  in  the  form  of  slightly 
yellowish  tears,  thicker  and  longer  than  those  of  ordinary 
Sandarach.  In  consequence  of  unequal  contraction,  it  pre- 
sents, like  Sandarach,  numerous  facets,  and  consequently  the 
surface  appears  to  be  covered  with  a  white  powder.  By 
examining  this  resin  under  the  microscope,  Wiesner  ascertained 
that  the  finer  fissures  were  derived  from  the  larger  ones.  In 
its  transparency  and  hardness  the  resin  corresponds  to 
Sandarach.  Its  odour  is  very  agreeable  and  balsamic,  and 
its  taste  is  bitter  and  aromatic." 

"  Mountain  Cypress  Pine,"  "  Desert  Pine."  "  A  Sandarach 
in  larger  tears  than  ordinary  Sandarach  is  yielded  by  this 
species.  It  yields  it  in  considerable  abundance,  eight  or  ten 
ounces  being  frequently  found  at  the  foot  of  a  single  tree. 
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but  although  this  exudes  naturally,  the  supply  is  stimulated 
by  incisions."     Victorian  Cat    Col.  and  Ind.  Exhib.,  1886.) 

"It  is  a  transparent,  colourless,  or  pale  yellow  body, 
fragrant  and  friable,  f asing  at  a  moderate  temperature,  and 
burning  with  a  lar^e,  smoky  flame,  very  soluble  in  alcohol 
and  the  essential  oils,  and  almost  totally  so  in  ether ;  turpen- 
tine at  the  ordinary  temperature  does  not  act  upon  it,  nor  do 
the  drying  oils,  but  it  may  be  made  to  combine  with  these 
solvents  by  previous  fusion."  (Beport  on  Indigenous  Veget. 
Subst     Victorian  Exh,,lS6l). 

Sample  5.  Obtained  from  the  Botanical  Gardens,  Sydney, 
29th  December,  1M7 ;  no  particulars  available. 

Of  a  dark  amber  colour,  and  externally  possessing  the 
dolled  appearance  found  with  lumps  of  amber.  It  is  the 
darkest  resin  examined  by  me. 

It  almost  wholly  dissolves  in  rectified  spirit,  yielding  a 
bright  yellow  liquid,  leaving  2-5  per  cent,  of  insoluble  residue. 
Petroleum  spirit  removes  22*8  per  cent,  of  a  clear  resin  when 
the  original  substance  is  digested  in  it. 


Discussion. 

Mb.  Stbphbits  remarked  how  unfortunate  it  was  that 
people  in  the  colony  were  so  little  alive  to  their  own  interest. 
The  Oyster  Bay  Pine  was  useful  for  a  variety  of  purposes, 
being  suitable  for  light  hurdles,  gates,  and  other  uses  for 
which  the  common  hardwood  timber  was  ill  adapted,  while 
the  advantage  gained  from  shelter  to  stock  was  far  superior 
to  any  that  could  result  from  its  wholesale  destruction.  This 
beautiful  and  useful  tree  had,  however,  been  destroyed,  so  far 
as  it  could  be  destroyed,  by  riug-barking  over  thousands  of 
acres  on  the  East  Coast. 

The  Pbbsident  stated  that  he  had  had  his  attention 
directed  to  the  state  of  things  mentioned  by  Mr.  Stephens. 


GO 


NOTES  ON  THE  LAST  LIVING  ABOEIGINAL 

OP  TASMANIA. 

By  James  Babnasd,  V.  P. 

It  has  been  generallj  supposed  that  the  grave  has  closed 
over  the  remains  of  the  last  of  the  aborigines,  and  that  the 
extinction  of  the  race  has  been  final  and  complete.  This 
supposition,  however,  is  believed  to  be  erroneous  ;  for  there 
still  exists  one  female  descendant  of  the  former  *'  princ^of 
wastes  and  lords  of  deserts  "  in  the  person  of  Fannj  Cochrane 
Smith,  of  Port  Cygnet,  and  the  mother  of  a  large  family  of 
six  sons  and  five  daughters,  all  of  whom  are  living. 

Some  doubts  have  been  cast  in  Parliament  and  elsewhere 
upon  the  claim  of  Fannj  (to  keep  to  her  pre-nuptial  and  first 
Christian  name)  to  be  of  the  pure  blood  of  her  personal 
ancestors,  but  after  searching  the  records,  and  upon  ner  own 
testimonj,  and  from  other  evidence,  there  seems  to  be  little 
reason  to  doubt  the  fact. 

It  appears,  then,  that  Fanny  was  born  at  Flinders  Island 
in  1834  or  1835,  and  is  now  about  55  years  of  age.  Sarah 
was  the  name  of  her  mother,  and  Eugene  that  of  her  father, 
and  both  were  undeniably  aboriginals.  Sarah  first  lived  with 
a  sealer,  and  became  the  mother  of  four  half-caste  children ; 
and  was  subsequently  married  to  Eugene  (native  name, 
Nicomanie),  one  of  her  own  people,  and  had  three  children, 
of  whom  Fanny  is  the  sole  survivor  and  representative  of 
the  race. 

Lieut.  Matthew  Curling  Friend,  B.N.,  in  a  paper  read 
before  the  Tasmanian  Society,  on  March  10th,  1847,  '^  On  the 
decrease  of  the  Aborigines  of  Tasmania,"  in  alluding  to  the 
curious  theory  propounded  by  Count  Strzelecki,  that  the 
aboriginal  mother  of  a  half-caste  can  never  produce  a  black 
child  should  she  subsequently  marry  one  of  her  own  race, 
cbntroverts  this  notion  of  invariable  sterility  by  quoting  two 
instances  which  came  under  his  notice  while  visiting  the 
aboriginal  establishment  at  Flinders  Island.  I  give  his  own 
words : — **  One  was  the  case  of  a  black  woman  named  Sarah, 
who  had  formerly  four  half-caste  children  by  a  sealer  with 
whom  she  lived,  and  has  had  since  her  abode  at  Flinders 
Island,  where  she  married  a  man  of  her  own  race,  three  black 
children,  two  of  whom  are  still  alive.  The  other,  a  black 
woman  named  Harriet,  who  had  formerly  by  a  white  man 
with  whom  she  lived  two  half-caste  children,  and  has  had 
since  her  marriage  with  a  black  man  a  fine  healthy  black 
infant,  who  is  still  living." 
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Commenting  upon  this  doctrine  of  Strzelecki,  West 
observes  (Hist.  o£  Tasmania,  vol.  2,  p.  75),  '<  A  natural  law  bj 
which  the  extinction  of  a  race  is  predicted  will  not  admit  of 
such  serious  deiiations." 

Some  explanation  maj  properly  be  expected  from  me 
for  reyiving  a  question  which  was  supposed  to  be  set  at  rest 
when  Truganini  was  consigned  to  the  tomb,  and  declared  to 
be  the  last  woman  of  her  race.  I  will  therefore  mention  the 
incident  which  has  given  me  something  of  a  personal  interest 
in  the  matter.  It  is  now  nearly  40  years  ago  that  I  was 
accustomed  occasionally  to  accompany  my  friend  the  late  Dr. 
Milligan,  the  Medical  Superintendent  of  the  Aborigines,  to  the 
settlement  at  Oyster  Cove,  where  I  saw  a  good  deal  of  the 
native  people,  at  that  time  some  30  or  40  in  number.  Among 
these  I  have  a  distinct  recollection  of  Fanny,  who  was  then 
apparently  about  17  years  of  age,  slender  and  active,  less 
dusky  in  colour,  but  rather  more  prepossessing  in  appearance 
than  any  of  her  kind ;  and  certainly  at  that  time  I  never 
heard  a  doubt  expressed  of  her  not  being  a  true  aboriginal. 
There  was  one  circumstance  in  particular  which  impressed  her 
upon  my  remembrance,  and  tnat  was  on  one  occasion  we 
crossed  over  in  a  boat  from  Oyster  Cove  to  Bruni  Island,, 
rowed  by  four  of  the  black  men,  and  Fanny  taking  the  steer- 
oar,  which  she  handled  with  marvellous  skill  and  dexterity. 
My  visits  to  the  settlement  shortly  after  ceased,  and  from 
that  time  to  the  present,  until  a  few  weeks  ago,  when  I  was. 
greatly  surprised  to  receive  a  visit  from  this  identical  Fanny, 
who  had  become  transformed  into  a  buxom  matron  of 
considerable  amplitude. 

By  the  courtesy  of  the  Hon.  P.  0.  Fysh,  Chief  Secretary 
and  Premier,  I  have  been  permitted  access  to  the  official 
records  bearing  upon  the  subject  of  this  investigation. 

The  first  documents  brought  under  my  attention  were  two 
letters  under  date  June  23  and  26, 1882,  embodying  a  report 
from  the  Police  Magistrate  of  Franklin,  the  late  £.  A. 
Walpole,  emphatically  stating  that  Fanny  "  is  a  half-caste, 
bom  of  an  aboriginal  woman,  by  a  white  man  whose  name  is 
unknown,  at  Flinders  Island,  in  or  about  the  year  1835."  No 
authority  beyond  the  expression  of  his  individual  opinion  is 
adduced  by  Mr.  Walpole  in  support  of  his  statement. 

The  next  document  was  a  letter  by  the  late  Dr.  Milligan> 
Medical  Superintendent  of  Aborigines,  under  date  July  17, 
1854,  enclosing  William  Smith's  consent  to  marry  Fanny 
Cochrane,  and  describing  her  as  an  aboriginal  girl  belonging  to 
the  establishment  at  Oyster  Cove.  This  affords  strong 
evidence  in  support  of  the  opposite  view  of  the  case,  as  those 
who  knew  Dr.  Milligan  would  remember  how  precise  and 
accurate  he  invariably  was  in  any  statement  of  facts. 
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A  point  of  some  importance  in  the  contention  would  arise 
from  Fanny's  second  name  of  Cochrane.  According  to 
Bonwick,  in  his  '*  Last  of  the  Tasmanians,"  p.  282,  this  was 
taken  from  the  sealer  who  lived  with  Sarah,  whose  name  was 
Cottrel  Cochrane.  Were  this  so,  it  would  have  at  once  have 
gone  far  fco  settle  the  question  of  parentage,  and  show  her  to  be 
the  half-caste  supposed.  Bon^ick  is  obviously  in  error  in  his 
statement ;  for  I  have  lately  ascertained  from  the  lips  of  a 
married  lady  living  in  Hobart,  a  daughter  of  the  late  Mr. 
Robert  Clark,  catechist  at  the  aborigines  establishment,  that 
Cochrane  was  the  maiden  name  of  her  mother,  and  that  it 
was  given  by  her  father  to  Fanny  when  a  child,  and  residing 
in  his  family. 

Again,  Bonwick  writes  (p.  310) :  "  We  read  of  a  sawyer, 
one  Smith,  and  his  black  friend,  Mrs.  Fanny  Cochrane 
Smith,  receiving  £25  a  year  for  their  half-caste  child."  Instead 
of  "  black  friend"  he  might  have  written  •*  black  wife  "  ;  for 
the  parties  were  duly  married  at  Hobart  by  the  Bev.  Frederick 
Miller,  Congregational  minister,  in  1854.  As  respects  the 
cause  assigned  for  the  annuity,  this  writer  was  also  in  error, 
for  the  sum  of  J624  (not  .£25)  was  bestowed  apon  Fanny  on 
the  occasion  of  her  marriage,  and  not  for  the  reason  stated. 
The  next  document  is  a  letter,  dated  8th  December,  184!2y 
conveying  the  official  approval  of  the  admission  into  the 
Queen's  Orphan  School  of  the  three  aboriginal  children  named 
in  the  margin — Fanny,  Martha,  Jesse. 

Then  follows  in  the  records,  under  same  date,  an  application 
from  Mr.  Robert  Clark,  late  catechist  of  the  aborigines  on 
Flinders  Island,  for  permission  to  receive  into  his  family  "  an 
aboriginal  child  named  Fanny,  upon  his  engagement  to  feed, 
clothe,  and  educate  her  as  one  of  his  own  cUldren." 

Next  is  an  extract  from  an  official  document  dated  8th 
March,  1847 : — "  Eugene  and  his  wife,  the  father  and  mother 
of  '  Fanny  and  Adam,  being  asked  if  they  were  willing 
that  their  children  should  be  sent  back  to  Mr.  Clark,  said 
they  were  not  Fanny  being  asked  if  she  understood  the 
nature  of  an  oath,  answered, '  No,'  and  the  Doctor  explained 
it.    Fanny  said  she  did  not  wish  to  return  to  Mr.  Clark." 

From  a  long  report  to  the  Government  by  Dr.  Milligan, 
dated  November  29th,  1847,  I  have  taken  the  following 
extract : — "  The  fifth  girl,  Fanny  Cochrane,  almost  a  woman, 
might  remain  with  her  half-sister,  Mary  Ann.  Indeed  I  can 
scarcely  say  how  otherwise  she  could  be  satisfactorily  disposed 
of."  There  being  no  difference  of  opinion  as  to  Sarah  being 
the  mother  of  both,  this  testimony,  given  by  Dr.  Milligan  as 
to  a  difference  of  parentage  in  the  case  of  the  father,  at  once 
discriminates  her  from  Mary  Ann,  and  in  itself  affords  a  strong 
presumption  in  favour  of  the  contention. 
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The  superintendeut  at  Oyster  Cove,  under  date  4th 
Noyembsr,  1857,  reports  to  the  Colonial  Secretary  the  death 
of  Adam,  aged  20  years,  the  youngest  of  the  aboiiginals ; 
and  states  that  during  his  illness  he  was  waited  upon  by  his 
mother,  sister,  and  the  latter's  husband;  these  being 
respectively  Sarah,  Fanny,  and  William  Smith. 

Tip  to  this  point  my  researches  have  been  eminently 
satisfactory,  and  have  tended  to  confirm  the  theoi^  of  Fanny 
being  an  aboriginal ;  but  another  document  has  been 
brought  under  my  notice  which,  unexplained,  certainly 
discountenances  that  theory.  It  is  the  report  of  certain 
proceedings  taken  before  Dr.  Jeanneret,  the  superintendent 
at  Flinders  Island,  on  the  occasion  of  certain  allegations 
made  against  an  officer  of  the  establishment,  and  in  which  is 
a  deposition  made  by  Fanny,  dated  March  25th,  1847| 
commencing  with  these  words, — **  I  am  a  half-caste  of  Van 
Diemen's  Land.  My  mother  is  a  native.  I  am  about  13 
years  of  age,"  etc.,  with  her  signature  attached  at  the  foot. 
'  At  first  sight  this  admission  would  appear  to  be  conclusive 
and  imanswerable ;  but,  upon  reflection,  I  am  led  to  believe 
that  there  must  be  a  mistake  somewhere.  In  the  first  place 
a  child  of  her  age,  with  imperfectly  developed  intelligence, 
would  scarcely  be  likely  to  volunteer  that  statement,  or  do 
more  than  give  a  mechanical  assent  to  the  question  when 
asked,  without,  perhaps,  at  all  understanding  its  import. 
Again,  possibly  tne  clerk  writing  the  deposition  may  have 
understood  that  Fannv  was  sister  to  Mary  Ann  instead  of 
^{/-sister,  and  naturally  assumed  them  to  be  the  offspring  of 
the  same  parents.  Besides,  it  conflicts  with  all  the  official 
correspondence  in  which  she  is  referred  to  with  Dr.  Milligan, 
the  medical  superintendent,  and  Mr.  Clark,  the  catechist,  in 
all  of  which  the  term  '*  half-caste  "  never  once  appears,  and 
she  is  invariably  designated  an  aboriginal  girl,  and 
distinguished  from  Mary  Ann,  her  half  -  sister,  and  an 
undisputed  half-caste.  I  may  add,  also,  that  Fanny  wholly 
repudiates  all  knowledge  or  recollection  of  the  evidence 
referred  to.  The  paper  of  Lieut.  Friend,  which  I  have 
quoted,  in  which  he  refers  to  Sarah,  the  mother  of  Fanny, 
in  support  of  his  hypothesis,  as  well  as  the  official  statement 
given  of  Eugene  being  her  father  and  Adam  being  her 
brother,  should  remove  all  doubt  as  to  Fanny  being  a  true 
aboriginal.  While  it  is  not  to  be  denied  that  differences  of 
opinion  exist  on  the  point,  I  think  it  must  be  allowed, 
from  the  facts  brought  forward,  that  the  weight  of  testimony 
is  in  its  favour. 

The  characteristics  of  the  complexion  and  of  the  hair  have 
been  cited  as  favouring  the  opinion  that  Fanny  must  be 
deposed  from  the  pedestal  claimed  for  her  as  a  pure  aboriginal 
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and  placed  in  the  ranks  of  the  half-castes.  Mr.  Walpole 
states  that  "  her  colour  is  a  very  dark  brown,"  but  I  should 
rather  term  it  a  blackish-brown,  and  showing  the  true 
aboriginal  tint.  On  this  point  it  must  be  remembered 
that  from  her  infancy  she  has  been  encircled  within 
the  pale  of  civilised  life,  and  shielded  from  the 
severities  of  weather  and  privations  to  which  otherwise 
she  would  have  been  exposed,— all  this,  together  with  her 
surroundings,  must  naturally  have,  in  some  degree,  tended  to 
exercise  a  modifying  influence.  The  same  as  to  her  hair, 
which,  if  less  woolly  and  like  a  mop»  has  no  doubt  been 
combed  and  brushed  out  to  some  small  extent  of  its  original 
fluffiness  to  reconcile  it  to  the  model  of  the  hair  of  the  white 
children  with  whom  she  was  brought  up,  and  which  she  would 
naturally  strive  to  imitate. 

The  question  at  issue  may  appear,  at  first  sight,  to  be  a 
mere  personal  matter,  and  of  comparative  unimportance,  but 
it  is  in  reality  much  more  than  that,  and  has  acquired  a 
scientific  aspect  deserving  of  attention.  There  is  reason  to 
believe  that  the  theory  of  Strzelecki  has  influenced  many  to 
concurrence  in  his  views,  and  to  disregard  or  overlook  the 
cogency  of  facts  opposed  to  it.  Lieut.  Friend,  as  we  have 
seen,  disputes  the  dictum  referred  to,  and  has  adduced 
strong  evidence  in  support  of  his  objection.  Thus  an  interesting 
problem  has  been  presented  for  solution. 

All  controversy,  however,  must  now  be  regarded  as  finally  set 
at  rest,  since  the  adoption  by  Parliament,  after  due  inquiry, 
of  two  resolutions  passed,  respectively,  in  Sessions  1882  and 
1884,  by  the  first  of  which  the  pension  of  Fanny  Smith  was 
increased  from  J624  to  <£50  per  annum,  and  by  the  second 
that  a  grant  deed  of  the  100  acres  of  land  she  at  that  time 
occupied,  and  for  the  200  acres  additional  then  presented  to 
her,  should  be  issued  to  Fanny,  free  of  cost ;  both  votes 
being  passed  on  the  ground  specified  of  her  being  the  last 
survivor  of  the  aboriginal  race. 


Discussion 

Mb.  Stephens  asked  the  writer  of  the  paper  not  to  press 
the  matter  too  strongly  on  the  Society.  While  Parliament 
was  fieo  to  act  at  its  discretion  in  entertaining  a  claim,  the 
Eoyal  Society  would  not  be  justified  in  showing  any  amiable 
weakness  in  the  same  direction.  If,  however,  he  threw  out 
a  challenge  to  ethnologists,  he  ran  the  risk  of  depriving 
Fanny  Smith  of  what  she  now  enjoyed.  He  was  certain  the 
paper  would  be  well  received,  and  the  writer  must  not 
attribute  any  failure  to  discuss  it  on  its  merits  to  any  lack 
of  appreciation. 
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THE    ENGLISH    AT    THE    DERWENT,   AND 
THE     RISDON     SETTLEMENT. 

BY   JAMES   BAbKHOITSE   WALKER. 
Read  October  Uth,  1889. 


].  The  English  at  the  Dbrwent. 

In  a  paper  which  I  had  the  honour  to  read  before  the 
Royal  Society  last  November,  entitled  "  The  French  in 
Van  Dienien*8  Land,"  I  endeavoured  to  show  how  the 
discoveries  of  the  French  at  the  Derwent,  and  their 
supposed  design  of  occupation,  influenced  Governor 
King's  mind,  and  led  him  to  despatch  the  first  English 
colony  to  these  shores.  That  paper  brought  the  story 
to  the  12th  September,  1803,  when  the  Albion  whaler, 
with  Governor  Bowen  on  board,  cast  anchor  in  Risdon 
Cove,  five  days  after  the  Lady  Nelson,  which  had 
brought  the  rest  of  his  small  establishment. 

The  choice  of  such  an  unsuitable  place  as  Risdon  for 
the  site  of  the  first  settlement  has  always  been  something 
of  a  puzzle;  and,  in  order  to  understand  the  circumstances 
which  led  to  this  ill-advised  selection,  it  will  be  necessary 
to  go  back  some  years,  and  follow  the  history  of  English 
discovery  and  exploration  in  the  South  of  Tasmania. 

I  have  already  noticed  the  elaborate  and  complete 
surveys  of  the  Canal  D'Entrecasteaux,  and  the  Riviere 
du  Nord,  made  by  the  French  navigators  in  1792,  and 
again  in  1802 ;  but  it  must  be  remembered  that  the 
results  of  these  expeditions  were  long  kept  a  profound 
secret,  not  only  from  the  English,  but  from  the  world  in 
general.  Contemporaneously  with  the  French,  English 
navigators  had  been  making  independent  discoveries 
and  survevs  in  Southern  Tasmania ;  and  it  was  solely 
the  knowledge  thus  acquired  that  guided  Governor 
King  when  he  instructed  Bowen  *'to  fix  on  a  proper 
place  about  Risdon^s  Cove  "  for  the  new  settlement. 

The  English  discoverer  of  the  Derwent — a  navigator 
who,  though  less  fortunate  than  Admiral  D^Entrecasteaux, 
yet  merits  the  title  of  original  discoverer  equally  with  the 
illustrious  Frenchman — was  Lieutenant  John  Hayes, 
of  the  Bombay  Marine,  to  whom  I  have  already  alluded. 
The  occasion  of  Hayes'  expedition  is  sufiiciently  curious 
to  justify  a  few  words  of  remark.  It  was  the  only 
exploring  expedition  ever  sent  out  by  the  East  India 
Company  into  Australian  waters.  In  those  days  the 
great  Company  was  at  the  height  of  its  power.    Its 
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royal  charter  secured  it  an  absolute  monopoly  of  trade, 
not  only  \rith  India  and  China,  but  with  the  entire  East, 
including  the  whole  of  the  Pacific  Ocean.  So  exclusive 
were  its  privileges,  and  so  jealously  maintained,  that  the 
colonists  of  New  South  Wales  could  not  trade  with  the 
home  country  except  by  permission  of  the  Company. 
So  late  as  the  year  1806^  it  successfully  registed  the  sale 
in  England  of  the  first  cargo  of  whale-oil  and  sealskins 
shipped  by  a  Sydney  firm  in  the  Lady  Barhw^  on  the 
ground  that  the  charter  of  the  colony  gave  the 
colonists  no  right  to  trade,  and  that  the  transaction  was 
a  violation  of  the  Company's  charter  and  against  its 
welfai*e.  It  was  urged  on  behalf  of  tae  Court  of 
Directors  that  such  "  piratical  enterprises ''  as  the 
venture  of  the  owners  of  the  Lady  Uarlow  must  at 
once  be  put  a  stop  to,  as  ''  the  inevitable  consequence  of 
building^  ships  in  New  South  Wales  will  be  an  intercourse 
with  aU  the  ports  of  the  China  and  India  Seas,  and  a 
population  of  European  descent,  reared  in  a  climate 
suited  to  maintain  the  energies  of  the  European 
character,  when  it  becomes  numerous,  active,  and 
opulent,  may  be  expected  to  acquire  the  ascendancy 
in  the  Indian  Seas."  The  Lords  Commissioners  of 
Trade  decided  that  the  action  of  the  colonists  was 
irregular  in  respect  to  the  Company's  charter.  Sir 
Joseph  Banks  exerted  himself  strenuously  on  behalf  of 
the  colonists,  and  represented  to  the  Court  of  Directors 
Braboume  that  the  Lords  Commissioners  in  future  cases  "are 
Pamp.,  p.  14.  jigpoged  tQ  admit  the  cargo  to  entry,  in  case  the  Court 
of  Directors  see  no  objection  to  this  measure  of  indul- 
gence towards  an  infant  and  improving  colony,'*  and 
further,  that  their  Lordships  intend,  without  delay,  ^  to 
prepare  instructions  for  tne  future  government  of  the 
shipping  concerns  of  the  colony,  on  a  plan  suited  to 
provide  the  inhabitants  with  the  means  of  becoming  less 
and  less  burdensome  to  the  mother  country,  and  framed 
in  such  a  manner  as  to  interfere  as  little  as  possible  with 
the  trade  prerogatives  and  resources  of  the  East  India 
Company.  It  was  mainly  owing  to  Banks'  diplomacy 
and  energy  that  an  Order  of  Council  was  obtained 
allowing  future  cargoes  from  Sydney  to  be  landed  and 
sold  in  England. 

It  is,  perhaps,  not  surprising  that  the  Company  should 
have  contributed  so  little  towards  the  exploration  of 
regions  which  it  held  to  be  an  appanage  to  its  Indian 
dominions,  for  at  that  time  the  Southern  Seas  ofiered  few 

*  See  Pamphlet  containing  a  Bummary  of  the  content!  (  the 
Braboume  Papeit,  Sydi^y,  1886,  p.  11. 
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or  no  temptations  of  profit  to  a  great  trading  corporation. 
As  to  New  Ilolland,  and  Van  Diemen^s  Land,  its 
supposed  southern  extension,  they  were  merely  obstacles 
in  the  way  of  the  hicnitive  China  trade — jutting  out  incon- 
veniently into  the  South  Sea,  lengthening  the  voyage 
and  increasing  its  dangers.  For  the  sake  of  the  vessels 
employed  in  this  trade,  a  knowledge  of  the  Austi*alian 
coast  and  its  harbours  was  desirable.*  It  was  probably 
with  the  object  of  finding  a  convenient  harbour  of  refuge 
for  ships  following  the  southern  route  to  China  in  their 
passage  round  the  stormy  South  Cape  of  the  Australian 
continent,  that,  in  the  year  1793,  the  Company  fitted  out 
an  expedition  destined  for  Van  Diemen's  Land.  Cook 
and  Bligh  had  recently  brought  home  reports  which 
encouraged  the  idea  that  a  suitable  port  might  be  found 
there,  and  it  is  quite  possible  that  rumours  of  the  visit  of 
D*£ntrecasteaux  the  year  before  had  stimulated  the 
Board  of  Directors  to  action. 

Lieutenant  John  Hayes  was  appointed  to  the  com-  Low's  Hbt.  of 
mand  of  the  expedition,  which  consisted  of  two  ships,  the  *J®  Indian 
Duke  of  Clarence  and  the  Duchess,  and  was  despatched  20(S()d'  ^^' 
from  India  to  explore  the  coasts  of  Van  Diemen's  Land 
and  its  harbours,  and  to  make  its  way  back  to  India  by  the 
South  Sea  Islands  and  the  Malay  Archipelago.     This 
service  Lieut.  Hayes  performed  in   a  very   satisfactory 
manner.     He  surveyed  the  coasts  of  Tasmania,  parts  of 
New  Caledonia,  of    New   Guinea    and   other  islands, 
his  voyage  extending  over  two  or  three  year:^.     Un- 
happily, the  results  of  these  valuable  surveys  were  lost 
to  his  employers  and  to  England,  for  the' ship  taking 
home  his  charts  and  journals  was  captured  by  a  French 
man-of-war,  all  his  papers  were  taken  to  Paris  and  have 
never  since  seen  the  light.t     A  rough  sketch  of  the  Flinders' 
Derwent  made  by  Hayes  found  its  way  to  Sydney,  and  Voyage, 
is  frequently  referred  to  by  Flinders  in  the  account  of  ^'**"*->  P«  W. 
his  voyage.     This  is  all  we  know  of  his  exploration  of 
Tasmania,  and  of  the  Honorable  East  India  Companv's 
first,  last,  and  only  discovery  expedition  to  Australian 
waters. 

*  It  waa  considered  a  chief  object  of  every  exploring  expedition 
to  find  harbours  saitable  for  the  East  India  Company's  ships.  When 
Flinders  was  abont  to  sail  in  the  Investigator  to  explore  the  Aus- 
tralian coast,  th(*  Court  of  Directoi  s,  on  being  applied  to,  made  him 
an  allowance  of  £1200  as  *' batta  money"— a  practical  recognition 
of  their  interest  in  his  expedition.—  Brabonme  Pamphlet,  p.  13. 

t  There  is  good  reason  to  believe  that  Hayes'  chiarts  and  journals 
are  in  the  National  Library  in  Paids,  or  possibly  in  the  Department 
of  Marine  and  Colonies.  It  would  be  well  if  an  effort  were  made 
to  diieoTer  them  and  have  them  published.    See  Appendix. 
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Lieut.  Hayes*  ships  reached  Storm  Bay  in  the  year  1 794. 
He  had  heard  of  the  visit  of  the  French  to  these  shores 
two  years  before,  but  knew  nothing  of  what  D'Entre- 
casteaux  had  done.  He  explored  and  surveyed  the 
approaches  of  the  Derwent,  and  sailed  up  that  river 
nearly  as  far  as  Bridgwater ;  while,  in  the  belief  that  he 
was  making  an  original  discovery,  he  gave  new  names 
to  various  localities.  These  have  in  some  instances 
superseded  those  bestowed  by  his  predecessor  D'Entre- 
casteaux.  Thus  it  is  to  Haves  that  we  owe  the  name  of 
the  Derwent,  which  has  replaced  the  French  appellation 
of  the  Riviere  du  Nord,  and  D'Entrecasteaux  Channel 
was  long  known  to  the  English  by  the  name  of  Storm 
Bay  Passage,  which  it  bears  on  Hayes'  chart.  Other 
names  which  are  still  remembered  are  Betsey's  Island, 
Prince  of  Wales  Bay,  Mount  Direction,  and,  lastly, 
Risdon  Cove.*  It  is  said  that  Risdon  Cove  and  River 
were  named  by  him  after  one  of  the  officers  of  the  ship, 
but  this  I  have  not  been  able  to  verify.t 
FUndew'  It  was  in  the  early  spring  of  the  year  1798   that 

IiSo^%  188  G®^®"^®''    Hunter    gave    to    Flinders — then   a  young 
'*  '  Lieutenant  of  H.M.S.  Reliance — the  Noifolk^X  a  little 

colonial  sloop  of  25  tons,  to  try  to  solve  the  vexed 
question  of  the  existence  of  a  strait  between  New 
Holland  and  Van  Diemen's  Land.  Flinders  secured 
Dr.  George  Bass  as  his  companion  in  the  expedition,  and 
on  the  7th  October,  1798,  the  Norfolk  sailed  from  Port 
Jackson  with  a  crew  of  8  volunteers,  taking  twelve 
weeks'  provisions.  They  examined  the  North  Coast  of 
Tasmania,  entering  Port  Dalrymple,  and  sailed  for  the 
first  time  through  the  Straits,  to  which,  at  Flinders' 

*  Adam8on*B  Peak,  Mount  Lewis,  Cornelian  Bay,  Taylor's  Bay, 
Conn's  Island,  Fluted  Cape,  Ralph's  Bay,  were  also  named  by 
Hayes. 

t  Mr.  Justin  Browne  informs  me  that  Risdon  Is  a  name  borne  by 
a  county  ftmily  of  Devonshire;  (see  '* MarshaU's  Genealogist's 
Guide,''  p.  684),  and  that  it  occurs  also  as  a  place  name  in 
Gloucestershire,  (see  also  Burke's  Annoury,  Ed.  18.)  The  popular 
deriTation  from  a  supposed  "  Rest-down  "  may  perhaps  be  credited 
to  the  ftncy  of  the  enterprising  and  pugnacious  printer,  Andrew  Bent. 
So  fiir  as  I  have  been  able  to  discoTsr,  it  first  occurs  in  «  Bent's 
Tasmanian  Almanac  "  for  18S7.  It  has  been  copied  by  West  and 
other  writers. 

X  The  NoffM,  which  has  the  credit  of  haying  first  circumnaTl- 

gited  Van  Diemen's  Land,  was  built  at  Norfolk  Inland,  of  the  pine 
r  which  that  island  is  celebrated.  She  was  afterwards  used  by 
Flinders  in  his  exploration  of  Moreton  Bay.  Labllliere's  Early 
History  of  Victoria.    Vol.  i,  p.  86. 
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request,    Grovernor  Hunter  gave  the   name  of  Bass* 
Straits.* 

Leaying  Bass'  Straits  the  Norfolk  sailed  southwards 
along  the  West  Coast — Flinders  naming  Mount  Heems- 
kirk  and  Mount  Zeehan  after  Tasman's  two  vessels — and 
on  14th  December,  arrived  at  the  entrance  of  Storm  Bay. 
Flinden  had  with  him  a  copy  of  Hayes'  sketch  chart  of  FUndeit, 
the  Derwent,  but  had  never  even   heard  of  D'Entrc-  Intro.,  p.  isi. 
casteaux's    discoveries    six    years    before.     Bass,    in 
speaking  of  Adventure  Bay,  says, — *^  This  island,  the  CoHins'  New 
Derwent,  and  Storm  Bay  Passage  were  the  discovery  South  Wales, 
of  Mr.  Hayes,  of  which  he  made  a  chart."    More  than  ^'>  P-  ^^' 
a  fortnight  was  emploved  by  Flinders  in   making  a  Fiioder*, 
careful  survey  of  Norfolk  Bay,  and  of  the  Derwent  from  Intro.,  pp. 
the  Iron  Pot  lo  a  point  some  6  miles  above  Bridgewater.  l^l-l^- 
In  the  Introduction  to  his  Voyage  to  Terra  Australh, 
he  gives  the  result  of  his  observations.    Bass  devoted 
his  attention  more  particularly  to   an    examination  of 
the  neighbouring  country,  its  soil,    productions,    and 
suitableness  for  agriculture.      He  took  long  excursions 
into  the  country,  having  seldom  other  society  than  bis 
two  dogs,  examining  in  this  way  the  western  shore  of 
the  river  from  below  the  Blow  Hole  at  Brown's  River 
to  beyond  Prince  of  Wales  Bay,  visiting  various  parts 
of  the  eastern  shore,  and  ascending  Mount  Wellington 
and  Mount  Direction.     His  original  journal  has  never 
come  to  light,  but  the  substance  of  it  was  published  in 
18Q2,  by  Collins,  in  the  second  volume  of  his  Account  ^Collins,  iL,  pp. 
New  South  Wales.  143-194. 

It  is  interesting  to  learn  how  the  country  with  which 
we  are  so  familiar  struck  the  first  visitor  to  its  shores, 
when  as  yet  the  land  was  in  all  its  native  wildness,  and 
untouched  bv  the  hand  of  man,  and  I  shall  therefore 
give  some  ot  Bass's  observations  on  the  country  about 
the  Derwent.  The  explorers  had  some  difficulty  in 
getting  the  Norfolk  as  far  up  the  river  as  the  mouth  of 
the  Jordan,  which  Flinders  named  Herdsman's  Cove. 
Thence  they  proceeded  in  their  boat  some  5  or  6  miles  ibid^  p.  186. 
higher  up.  They  expected  to  have  been  able  to  reach 
the  source  in  one  tide,  but  in  this  they  were  mistaken, 
falling,  as  they  believed,  some  miles  short  of  it.  I  regret 
to  say  that  Bass  did  not  show  the  good  taste  of  die 

* "  No  more  than  a  jiut  tributo/'  sa^-s  the  genorouB 
Flinders,  "  to  my  worthy  friend  and  companion  for  the  exti-cmo 
dangers  and  fatignea  he  had  undergone  in  first  entering  it  in  the 
whale-boat,  and  to  the  correct  judgment  he  had  formed  from 
TarionB  indications  of  the  existence  of  a  wide  opening  between  Van 
Dlemen's  Land  and  New  South  Wales/' — ^Voyage  to  Terra  Aus- 
trails,  Intro.,  p.  193. 
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Frenchmen  who  were  so  enthusiastic  on  the  grandeur 
and  beauty  of  the  harbours  and  rivers  which  they  had 
Collins,  ii.,       entered.   He  describes  our  noble  river  as  a  "  dull,  lifeless 
p.  183.  stream,  which  after  a  sleepy  course  of  not  more  than  25 

or  27  miles  to  the  north-west,  falls  into  Frederick 
Henry  Bay.  Its  breadth  there  is  two  miles  and  a 
quarter,  and  its  depth  ten  fathoms."  He  further  remarks, 
"  If  the  Derwent  River  has  any  claim  to  respectability, 
it  is  indebted  for  it  more  to  the  paucity  of  inlets  into 
Van  Diemen's  Land  than  to  any  intrinsic  merits  of  its 
own."  Yet  his  impression  of  the  country  on  its  banks 
was  distinctly  favourable.  "The  river,"  he  says,  "  takes 
its  way  through  a  country  that  on  the  east  and  north 
sides  is  hilly,  on  the  west  and  north  mountainous.  The 
hills  to  the  eastwaixl  arise  immediately  from  the  banks  ; 
but  the  mountains  to  the  westward  have  retired  to  the 
distance  of  a  few  miles  from  the  water,  and  have  left  in 
their  front  hilly  land  similar  to  that  on  the  east  side.  All 
the  hills  are  very  thinly  set  with  light  timber,  chiefly 
short  she-oaks  ;  but  are  admirably  covered  with  thick 
nutritious  grass,  in  general  free  from  brush  or  patches  of 
shrubs.  The  soil  in  which  it  grows  is  a  black  vegetable 
mould,  deep  only  in  the  valleys,  frequently  very  shallow, 
with  occasionally  a  mixture  of  sand  or  small  stones. 
Many  large  tracts  of  land  appear  cultivable  both  for 
maize  and  wheat,  but  which,  as  pasture  land,  would  be 
excellent.  The  hills  descend  with  such  gentle  slopes, 
that  the  valleys  between  them  are  extensive  and  flat. 
Several  contain  an  indeterminate  depth  of  rich  soil, 
capable  of  supporting  the  most  exhausting  vegetation, 
and  are  tolerably  well  watered  by  chains  of  small  ponds, 
or  occasional  drains,  which  empty  themselves  into  the 
river  by  a  cove  or  creek."  Black  swans  were  seen  in 
great  numbers,  and  kangaroo  abounded,  but  Bass  came 
to  the  conclusion  that  the  natives  must  be  few  in  number, 
as  although  they  frequently  found  their  rude  huts  and 
deserted  fires,  during  a  fortnight's  excureions  they  fell  in 
with  none  of  the  aborigines,  except  a  man  and  two 
women,  with  whom  they  had  a  friendly  interview  some 
miles  above  Herdsman's  Cove.  Bass  contrasts  New 
South  Wales  and  Van  Diemen's  Land  in  respect  of 
their  fitness  for  agriculture :  his  opinion  was  that  they 
were  both  poor  countries,  but  in  point  of  productive  soil 
the  preference  was  to  be  given  to  Van  Diemen's  Land. 
He  found  on  the  banks  of  the  Derwent  various  tracts  of 
land  which  he  considered  admirably  adapted  for  grain, 
for  vines,  and  for  pasturage,  and  no  place  combined  so 
piany  advantages  as  Risdon  Cove.     Bass  grows  almost 
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enthusiastic  in  describing  Risdon.  '^  The  land  at  the  Collliu,  ii., 
head  of  Risdon  Creek,  on  the  east  side,"  he  remarks,  P- 1^- 
<<  seems  preferable  to  anj  other  on  the  banks  of  the 
Derwent.  The  creek  runs  winding  between  two  steep 
hills,  and  ends  in  a  chain  of  ponds  that  extends  into  a 
fertile  valley  of  great  beauty.  For  half-a-mile  above  the 
head  of  the  creek  the  valley  is  contracted  and  narrow, 
bat  the  soil  is  extremely  rich,  and  the  fields  are  well 
covered  with  grass.  Beyond  this  it  suddenly  expands 
and  becomes  broad  and  flat  at  the  bottom,  whence  arise 
long  grassy  slopes,  that  by  a  gentle  but  increasing  ascent 
continue  to  mount  the  hills  on  each  side,  until  they  are 
hidden  from  the  view  by  woods  of  large  timber  which 

overhang  their  summits The  soil  along  the 

bottom,  and  to  some  distance  up  the  slopes,  is  a  rich 
vegetable  mould,  apparendv  hardened  by  a  small  mixture 
of  clay,  which  grows  a  lar^  quantity  of  thick  juicy 
grass  and  some  few  patches  ot  close  underwood.'^ 

Flinders  was,  however,    disappointed    with    Hayes'  Flinders. 
Risdon  River,  and  notices  the  insignificance  of  the  little  Intro.,  pp. 
creek,  which  even  his  boat  could  not  enter,  and  at  which  ^^»  ^^' 
he  could  barely  manage  to  fill  his  water  casks.     Among 
'*  the  many  local  advantages  of  the  Derwent  *'  to  which  King  to 
Kinec  alludes  in  his  despatch  to  Lord  Hobart,  and  which  Hobart,  0th 
determined  him  to  choose  that  place  for  a  settlement,  ^^^*  ^^^' 
there  is  no  doubt  that  Bass's  glowing  description  of  the 
beauty  and  fertility  of  Risdon  filled  a  large  place,  and 
induced  him  to  direct  Bowen  to  choose  its  neighbour- 
hood for  the  new  colony. 

2.  The   Risdon   Settlement. 

It  is  now  time  for  us  to  return  to  Lieut.  Bowen  and 
his  little  colony,  whom  we  left  on  the  12th  September, 
1803,  in  the  Albion  and  Ladi/  Nelson  at  anchor  in 
Risdon  Cove.  A  week  later  Bowen  writes  to  Governor  Bowen  to 
King  by  the  Albiony  importing  his  arrival,  and  his  Kin?,  20th 
definite  selection  of  Risdon  ns  the  site  of  the  new  ?fgj^™^®''' 
settlement.  He  seems  to  have  accepted  Risdon  as  a 
foregone  conclusion,  for  although  he  tells  the  Govenior 
that  he  had  explored  the  river  to  a  point  rather  higher 
than  Flinders  went,  it  does  not  appear  that  he  made  any 
sufficient  examination  of  the  western  bank.  If  he  had 
done  so  he  could  hardly  have  written  to  King — *'  There 
are  so  many  fine  spots  on  the  borders  of  the  river  that  I 
was  a  little  puzzled  to  fix  upon  the  best  place ;  but  there 
1>ein^  a  mucli  better  stream  of  fresh  water  falling  into 
Risdon  Cove  than  into  any  of  the  others,  and  very  extensive 
valleys  lying  at  the  back  of  it,  I  judged  it  the  most 


72  THB   RISDON  SETTLEMENT. 

convenient,  and  accordingly  disembarked  all  the  men 
and  stores."  He  could  never  have  written  thus  if  he 
had  examined  either  Humphrey's  Rivulet  or  the  stream 
falling  into  Sullivan's  Cove.  Bowen's  choice  of  Risdon 
does  not  lead  us  to  form  a  high  opinion  of  his  qualifi- 
cations as  the  founder  of  a  new  colony.  On  the  other 
hand,  it  is  only  fair  to  take  into  account  his  difficulties. 
Doubtless  he  felt  himself  in  a  great  degree  bound  by  the 
instructions  he  had  received  from  Governor  King  to  fix 
on  a  spot  in  the  neighbourhood  of  Risdon  Cove.  I  i  e 
also  knew  that  Bass  had  carefully  examined  both  shores 
of  the  river  and  had  found  no  place  so  eligible.  Moreover, 
it  would  be  unjust  to  judge  his  choice  by  our  present 
knowledge.  Every  settlement  in  an  unknown  and  thickly 
wooded  country  must  be  more  or  less  tentative,  and  the 
objections  to  the  locality  were  not  so  evident  in  its 
original  state  as  they  now  are.  At  present  the  Cove  is 
silted  up  in  consequence  of  a  causeway  having  been  built 
across  it,  but  when  Bowen  entered  it  it  was  a  fairly 
deep  and  commodious  harbour.  There  was  much  to 
recommend  the  site  to  a  new  comer.  When  the  AUnon 
sailed  up  the  Derwent  the  best  valleys  running  down  to 
the  river  were  full  of  a  dense  scrub,  most  discouraging  to 
a  settler,  and  at  that  period  Risdon  probably  presented  the 
most  open  land  on  this  side  Herdsman's  Cove.  It  was  early 
spring,  and  at  that  season  there  would  be  a  good  stream 
of  water  in  the  creek,  the  open  land  of  the  Risdon  valley 
was  covered  with  rich  and  luxuriant  grass,  and  higher 
up  the  creek  was  a  fair  amount  of  the  good  agricultural 
land  described  by  Bass.  The  unsuitability  of  the 
valley  as  a  site  for  a  large  town  would  never  occur  to 
Bowen,  who  was  conunt  if  he  could  find  for  his 
handful  of  settlers  a  sufficient  space  for  their  gardens, 
and  a  few  cornfields  to  supply  their  immediate  require- 
ments. The  small  scale  of  the  establishment  with  which 
he  was  entrusted  would  inevitably  limit  his  ideas. 
Still,  after  every  allowance  has  been  made,  it  remains 
evident  that  Lieut.  John  Bowen  was  not  one  of  the  men 
who  are  bom  to  be  the  successful  founders  of  new  States. 
The  site  of  this  first  settlement  is  on  the  farm  so  well 
known  as  the  home  of  the  late  Mr.  Thos.  Geo.  Gregson, 
M.H.A.  It  lies  about  two  miles  i'rom  tlie  landing-place 
of  the  Risdon  ferry.  A  stone  causeway  crosses  the  cove 
not  far  from  the  mouth  of  the  creek.  For  some  100  or 
150  yards  before  the  little  stream  fulls  into  the  cove  it 
finds  its  way  through  a  small  ma  rah  of  some  20  acres, 
shut  in  on  each  side  bv  steep  hills.  In  Bowen's  time 
this  stream  was  fresh  and  clear-fiowing;  now  it  is  brackisht 
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slaggish,  and  mnddv,  choked  with  weeds  and  sltmey  and 
altogether  uninviting  in  aspect.  At  the  upper  end  of 
the  marsh,  where  the  valley  suddenly  contracts,  a  dilapi- 
dated stone  jeUy  marks  the  old  landing-place  on  the 
creek,  at  pi*e8ent  quite  inacre^sible  for  a  boat.  On  the 
narrow  strip  of  flat  ground  between  the  jetty  and  the 
steep  hill  beyond  are  the  barely  disceniible  foundations 
.of  a  stone  building,  the  first  stone  store  in  Tasmania. 
From  this  point  a  road  leads  upwards  alonc^  the  hillside 
for  some  150  or  200  yards  to  tlie  top  of  the  rise,  where 
there  is  a  level  piece  of  land  of  no  great  extent,  bounded 
on  the  north  by  rough  hills  and  on  the  south  sloping 
steeply  to  the  valley.  On  the  edge  of  this  level  ground, 
overlooking  the  flnt  and  commanding  a  fine  view  of  the 
Derwent  and  of  the  mountains  behind  it,  stand  some 
dilapidated  Mooden  buildings,  for  many  years  well  known 
as  the  residence  of  Mr.  Gregson,  the  little  cottage  in 
front  being  not  improbably  Lieut.  Bowen*s  original 
quarters.  A  good  garden  extends  to  the  rear  of  the 
house,  and  in  this  garden,  about  100  yards  behind  the 
cottage,  there  still  stand  the  ruins  of  an  oven  with  brick 
chimney,  which  Mr.  Gregson  for  many  years  rehgiously 
preserved  as  the  remains  of  the  firet  house  erected 
in  Van  Diemen's  Land.  From  this  point  the  valljy  is 
narrow,  the  ground  sloping  down  steeply,  but  there  is 
good  agricultural  land  in  the  bottom,  and  on  the  northern 
slope  where  Bo  wen's  free  settlers  were  located — the 
other  side  being  stony  and  barren.  A  plan  which  Bowen 
sent  to  Governor  King  enables  us  to  identify  the  locality 
with  absolute  precision.  lie  tells  King — "  We  are 
situated  on  a  hill  commanding  a  peifect  view  of  the 
river,  and  with  the  fresh  water  at  the  foot  of  it — the  land 
excellent." 

Afler  pitching  his  tents  at  Risdon,  Bowen  was  not 
idle.     He  set  his  people  at  once  to  work  to  build  huts. 
During  the  first  week  he  made  a  boat  excursion  up  the 
river ;    examined    Herdsman's   Cove,   and   thought   of 
locating  his  free  settlers  there.     He  describes  the  Der-  Bowen  to 
went  as   **  perfectly  fresh "   above    Herdsman's   Cove,  King,  20th 
and  '*  the  banks  more  like  a  nobleman's  park  in  England  i|J^™^®^' 
than  an  uncultivated  country  ;  every  part  is  beautifully 
green,  and  very  little  trouble  might  clear  every  valley  I 
have  seen  in  a  month.    There  are  few  rocky  spots  except 
on  the  high  hills,  and  in  many  places  the  plough  mignt 
be  used  immediately  ;  but  our  workmen  are  very  few  and 
very  bad.     I  could  with  ease  employ  a  hundred  men 
upon  the  land  about  us,  and  with  that  number — some 
good  men  among  them — we  should  soon  be  a  flourishing 
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colony."  Next  week  he  made  another  trip  up  the 
Derwent,  bat  without  further  results.  He  sends  King  a 
plan  of  his  settlement,*  and  already  within  a  fortnight  of 
his  arrival  he  had  got  quarters  built  for  his  soldiers  and 
prisoners,  had  located  his  free  settlers  on  their  five-acre 
allotments  up  the  valley  about  a  quarter  of  a  mile  from 
his  tent,  and  had  Clark,  the  stonemason,  at  work 
building  a  stone  store. 

He  had — probably  in  accordance  with  King^s  in- 
structions— named  the  new  settlement  "  Hobart/'t  afler 
Lord  Hobart,  the  Secretary  of  State  for  the  Colonies. 

His  Returns,  dated  "  Hobart,  Van  Diemen's  I^nd, 
27th  September,  1803,"  show  an  effective  strength  of  22 
men — 21  convicts  and  their  overseer — of  whom  2  were 
in  charge  of  stock,  4  employed  on  buildings,  (viz.,  a 
blacksmith,  carpenter,  and  two  sawyers),  the  bulk  of 
the  convicts  forming  a  town  gang.  The  three  women 
are  returned  as  ^*  cutting  grass,"  probably  for  thatching. 
Of  the  stock,  the  Government  owned  9  cattle  and  25 
sheep,  the  Commandant  had  a  mare,  and  the  Doctor  a 
cow,  while  the  Officers  and  Birt  and  Clarke,  the  free 
settlers,  were  possessors  of  7  sheep,  8  goats,  and  38 
swine. 

Within  a  fortnight  from  his  landing,  as  I  have  said, 
Bowen  had  all  his  people  housed,  and  reports  to  King 
that  the  soldiers  and  prisoners  have  got  very  comfortable 
huts.  He  fixed  his  own  quarters  on  the  spot  where 
Mr.  Gregson's  house  now  stands ;  the  soldiers*  huts  were 
a  little  behind  Dr.  Mountgarret's  quarters,  and  the 
prisoners*  huts  were  placed  on  the  brow  of  the  steep 
bank  overlooking  the  creek.  (See  plan).  The  Command- 
ant tells  King  that  he  has  not  yet  drawn  any  lines  for 
the  town,  waiting  till  he  can  cut  down  the  large  timber 
wliich  obstructed  his  view.  To  lay  out  a  town  in  such 
a  situation  must  have  been  a  difficult  problem,  for  his 
little  settlement  was  perched  on  the  top  of  a  high  almost 
precipitous  bank,  on  the  edge  of  a  very  narrow  gully, 
and  tne  narrow  plateau  on  wnich  it  stood,  shut  in  at  the 
back  by  rough  hills,  did  not  afford  room  for  a  fair  sized 
village.  But  the  difficulties  of  the  locality  were  as 
nothing  to  the  difficulties  of  the  human  material  out  of 
which  he  had  to  form  his  colony. 

The  soldiers  of  the  New  South  Wales  Corps,  who 
formed  his  guard,  and  on  whom  he  had  to  depend  for 


•  See  Appendix. 

t  "  Town ''  was  not  added  to  the  name  until  some  time  after  the 
settlement  was  removed  by  Collins  to  Sullivaa's  Cove. 
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the  maintenance  of  order,  were  discontented,  almost 
mutinous.  Within  a  week  of  his  arrival  they  were 
erumblin^  at  the  bard  duty  of  mounting  one  sentry 
durin?  the  day  and  two  at  ni<^ht.  The  Commandant 
thought  they  had  been  spoilt  by  too  easy  a  life  in 
Sydney,  and  begged  the  Governor  to  send  him  down  an 
active  officer  or  sergeant  who  would  keep  them  to  their 
duty. 

As  to  the  prisoners,  they  were  of  the  worst  class, 
ill  behaved,  useless,  and  lazy.  Indeed,  when  we  find 
that  some  of  the  worst  offenders  in  New  South  Wales 
had  been  sentenced  by  the  Criminal  Court  in  Sydney  to 
serve  a  certain  number  of  years  at  Risdon  Creek,  we 
cannot  wonder  at  Bowen's  complaints  of  their  conduct, 
nor  can  we  be  surprised  that  tie  was  able  to  effect  so 
little. 

Meanwhile,  Governor  King  did  not  forget  the  interests 
of  the  new  colony.     In  his  reply  to  Bowen's  first  letters,  King  to 
he  expressed  himself  as  well  pleased  with  the  selection  of  Bowen,  I8th 
Risdon,  and  with  the  progress  that  had  been  made  with  October,  1803. 
the  settlement.    He  also  promised  the  reinforcements  for 
which  Bowen  asked,  and,  accordingly,  towards  the  end  of  Kin^  to 
October  the  Dart  brig  was  despatched  to  the  Derwent.  Hobart, 
She  took  42  prisoners— of  whom  20  were  volunteers  -and  ^^  October, 
these  latter  were  told  that,  if  their  behaviour  was  good, 
thej'  should  be  allowed  at  the  end  of  two  years  to  choose 
between  settling  at  the  Derwent  and  returning  to  Sydney. 
The  Governor  also  strengthened  the  Military  force  by 
sending  down  15  soldiers  under  the  command  of  Lieut. 
Moore.  He  strongly  urged  Bowen  to  leave  their  discipline 
entirely  to  their  officer,  to  give  them  good  huts,  full 
rations,  a  plot  of  ground  for  a  garden,  and  to  employ 
them  on  military  duty  only,  so  that  they  might  have  no 
just  ground  for  complaint.     The  Daft  took  six  months' 
supplies  of  pork  and  flour  for  the  new  arrivals,  and  also 
two  carronades  which  had  belonged  to  the  Investigator^ 
and  a-*  to  the  care  of  which  King  gave  the  Commandant 
very  special  cautions.     No  more  free  settlers  were  sent, 
aft  the  Governor  wished  first  to  get  a  better  knowledge 
of  the  country  and  of  its  suitableness  for  agriculture.    To  King  to 
this  end  he  sent  down  James  Meehan,  a  surveyor  who  Bowen,  I8th 
had  done  good  work  in  New  South  Wales  under  Sur-  October,  1803. 
veyor-General  Grimes,  and  had  recently  formed  one  of  the 
party  who  had  made  the  survey  of  Port  Phillip  in  the 
Cumberland,     Meehan  was  to  be  employed  in  sui*veying 
and  making  observations  on  the  soil  and   natural  pro- 
ductions of  the  colony,  and  was  to  advise  with  respect  to 
the  distribution  of  the  towuy'^hurch,  and  school  lands, 
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fortification,  court-liouse,  settlers'  allotments,  and  govern- 
ment grounds  for  the  purpose  of  agriculture  and  grazing. 
He  remained  some  four  months  at  Hobart,  returning 
to  Sydney  in  March,  1804,  after  having  completed  the 
first  surveys  in  Tasmania.  Flinders*  map  snows  that 
Meehan  explored  from  the  Coal  River  in  a  north-east 
direction,  returning  by  way  of  Prosser  s  Plains  and  the 
Sorell  District,  but  we  have  no  particulars  of  the  result 
of  his  observations. 

Bowen*6  little  colony  now  numbei*ed  something  like 
100  souls.  It  had  been  established  about  two  months, 
and  might  fairly  have  been  expected  to  have  made  at 
least  a  start  towards  definite  progress.  But  it  was  pre- 
destined to  failure.  The  few  meagre  facts  that  can  be 
gleaned  from  the  Record  Office  papers  show  that  matters 
went  most  persistentlv  wrong.  Tne  Commandant  may  not 
have  been  to  blame  for  this  ill  success — possibly  no  man 
could  have  achieved  success  with  the  like  material.  The 
first  arrivals  had  been  bad,  the  second  batch  was  certainly 
no  better.  We  have  Collins'  testimony,  very  emphatically 
given,  that  many  of  them  were  ''abandoned,  hardened 
wretches" — "more  atrocious  than  those  imported  from  the 
gaols  of  England."  The  story  of  the  escape  of  seven  of 
these  convicts,  under  the  leadership  of  one  Duce,  gives 
ns  an  idea  of  their  lawlessness,  their  ignorance,  and  their 
utter  recklessness.  One  night,  Duce  and  his  six  com- 
panions stole  the  Commandant's  boat  as  she  lay  in  the 
cove,  gained  possession  of  two  guns,  and  got  away  down 
the  river.  Some  of  the  party  wanted,  without  compass 
or  provisions,  to  run  for  New  Zealand,  which  they 
thought  could  easily  be  done.  Others,  not  quite  so 
ignorant,  preferred  to  try  to  make  Timor.  Violent 
quarrels  ensued,  but  they  kept  on  their  coui-se  along  the 
east  coast,  living  on  fish  and  such  vegetable  food  as  they 
could  collect  on  the  shore,  and  constantly  on  the  verge 
of  murderous  conflict,  until  they  reached  Bass  Strait. 
Here  one  of  the  party  was  left  on  a  desolate  rock,  Duce 
threatening  to  shoot  any  one  who  interfered.  The  rest 
made  Cape  Barren  Island,  where  they  fell  in  with'a 
sealing  party.  Duce  and  three  others  designed  to  seize 
the  vessel,  but  were  betrayed  by  their  companions.  The 
sealers  overpowered  them,  and  put  the  four,  with  some 
provisions,  on  one  of  the  islands,  where  they  left  them. 
Whether  they  perished,  or  whether  they  helped  to  swell 
the  number  of  lawless  runaways  who  for  so  long  a  time 
infested  the  islands  in  the  Straits,  no  one  knows. 

The  soldiers  were  almost  as  great  a  trouble  to  the 
Commandant    as    the    convicts.      They    were    always 
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diflcoDtented,  occasionally  mutinous.     At  times,  instead 

of  guarding  the  stores  from  depredation,  they  connived 

at  the  prisoners  plundering  them.     An  occasion  of  this  Xing  to 

sort,  when  a  solaier  was  proved  to  have  heen  accomplice  H**'*^^^ 

in  a  robbery,  led  to  Bowen  taking  a  very  extraordinary  **"^»  ^^^* 

step.     He  could  not   try  the  man,  not  being  able  to 

constitute  a  court  martial,  and  was  so  puzzled  to  know 

what  to  do  with  him,  that  when  the  Ferret  whaler 

chanced  to  put  into  the  Derwent,  he  actually  determined 

to  leave  his  post,  and  himself  take  the  culpiit  to  Sydney 

for  trial.  Accordingly,  he  sailed  from  Risdon  for  Sydney 

in  the  Ferret,  on  the  9th  January,  1804. 

With  all  these  signs  of  the  utter  disorganisation  of  the 
settlement,  we  cannot  wonder  that  no  progress  had  been 
made,  and  that  when  Collins  arrived  a  few  weeks  later, 
he  found  that  after  five  months'  residence  not  a  single  acre  coIUds  to 
of  land  was  in  preparation  for  grain  upon  Government  King,  29th 

account  iSlo^^' 

But  the  Risdon  settlement  was  already  doomed,  owing  ^^^ 
to  a  series  of  events  of  which  neither  Governor  King 
nor  his  Commandant  was  yet  aware.     Before  Bowen 
had  made  his  first  abortive  start  for  the  Derwent,  and 
before  Governor  King's  despatch  of  23rd  November, 
1802,  respecting  French    designs  could   have  reached 
England,  the  Home  Government  had  taken  a  resolution 
which— not  by  any  intention  of  theirs — was  destined  to 
bring  Lieut.  ]3owen*s  colony  to  an  end,  by  its  extinction  in 
a  more  systematic  and  extensive  settlement  on  the  banks 
of  the  Derwent.     In  January,  1803,  an  Order  in  Council  Downlng- 
appointed   Lieut.-Coionel  David  Collins,  of  the  Royal  '^"^J  *® 
Marines,  Lieutenant-Governor  of  a  settlement  intended  ^^" 

to  be  formed  at  Port  Phillip,  in  New  South  Wales. 
The  new  establishment  sailed  from  Spilhead  on  the  24th 
April,  1803 — a  month  before  King  had  given  Bowen  Knopwood's 
his  commission  as  Commandant  of  Hobart — had  just  left  Diary* 
Cape  Town  when  Bowen  sailed  fit)m  Sydney  in  the 
AUnon,  and  arrived  in  Port  Phillip  on  the  9th  October, 
1803. 

This  is  not  the  place  to  give  an  account  of  Collins* 
proceedings,  at  Port  Phillip  or  elsewhere,  except  in  so 
far  as  they  affected  the  fo/tunes  of  the  Risdon  settlement. 
Suffice  it  to  say,  that  Collins  found,  or  fancied,  that  Port 
Phillip  was  unfit  for  a  settlement,  and  after  corresponding 
with  (jrovemor  King,  and  dawdling  near  the  Heads  for 
some  three  months,  he  finally  decided  to  remove  his 
establishment  to  the  Derwent.  Thereupon,  King  sent  King  to 
Collins  a  letter  addressed  to  Bowen,  directing  the  latter  5®'^*°\^*^ 
to  hand  over  to  Collins  his  command  at  the  Derwent,  f^^    ' 
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and  to  send  back  to  Port  Jackson  his  detachment  of 
the  New  South  Wales  Corps.  And  so  a  game  of  cross 
purposes  began.  For  while  Collins  was  still  fuming  and 
fidgetting  at  Port  Phillip,  balancing  the  comparative 
advantages  of  Port  Dairy m  pie  and  the  Derwent,  and 
gradually  making  up  his  mind  in  favour  of  the  latter 
place,  Bowen  had  sailed  from  Risdon  in  the  Ferret 
with  his  barglarious  soldier,  and  had  presented  himself 
83rd  January,  to  the  astonished  Governor  King  at  Port  Jackson.  The 
Governor  seems  to  have  taken  no  pains  to  conceal  the 
annoyance  he  felt  at  his  Commandant  leaving  his  post 
on  so  trifling  an  occasion,  and  sarcastically  remarks  in  a 
despatch  to  Lord  Hobart,  that  Bowen's  **  return  was 
occasioned  by  the  necessity  he  conceived  himself  to  be 
under  of  bringing  up  a  soldier  who  had  been  implicated 
with  the  rest  in  robbing  the  stores."  He  was  the  more 
vexed  at  this  inopportune  return,  as  he  knew  that  Collins 
was  on  the  point  of  leaving  Port  Phillip,  and  he  was 
particularly  anxious  that  the  Risdon  Commandant  should 
be  at  hand  to  give  the  new  Lieutenant-Governor  the 
benefit  of  his  experience  e^nd  knowledge  of  the  locality. 

The  colonial  cutler  Integrity  had  just  been  launched. 
She  was  hastily  fitted  for  sea,  and  Bowen  was  ordered 
to  return  in  her  to  the  Derwent  forthwith,  calling  at 
Port  Phillip  to  join  Collins,  to  give  him  all  necessary 
assistance,  and  accompany  him  to  Risdon.  The  In- 
tegrity sailed  on  the  6th  February;  but  Bowen's  ill 
luck  still  attended  him.  When  he  reached  Port  Phillip 
he  found  only  a  remnant  of  Collins*  establishment,  under 
the  charge  of  Lieut  Sladden,  the  Lieutenant-Governor 
himself  having  sailed  for  the  Derwent  in  the  Ocean 
with  the  bulk  of  his  people  two  or  three  days  before. 
Bowen  accordingly  hastened  on  with  his  despatches,  but 
shortly  afler  sailing  the  cutter's  rudder  fastemngs  carried 
away,  and  she  was  placed  in  a  very  dangerous  position. 
However,  she  managed  to  reach  Kent's  Bay,  Cape  Barren 
Island,  and  there  tney  found  a  sealing  parly  oeloneing 
to  the  American  ships  Pilgrim  and  Perseverance,  The 
necessi^  for  getting  on  was  imperative  ;  so  Bowen  made 
a  verbal  agreement  with  the  American  skipper,  Captain 
Amasa  Delano,  to  carry  them  on  in  his  ship,  and  after- 
wards, if  required,  to  proceed  to  Port  Jackson.  From 
the  diary  of  the  Chaplain  of  Collins'  party,  the  well 
known  Rev.  Robert  Knopwood,  we  learn  tnat  the  Pilgrim 
cast  anchor  in  Sullivan's  Cove  on  10th  March,  and  that 
at  six  in  the  evening,  a  boat  brought  ashore  *'  the  Governor 
of  Risdon  Creek,  Lieut  Bowen,  of  the  Royal  Navy." 
It  must  have  proved  a  considerable  mortification  to 
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the  Goyeraor  of  Risdon  Creek  to  learn  the  events  that 
had  oocarred  during  his  unlacky  absence.  Lieutenant- 
Governor  Collins  had  arrived  in  the  evening  of  the  15th 
Febniary,  and  next  morning  had  landed  at  the  Risdon 
settlement  under  a  salute  of  11  guns  from  the  Ocean. 
On  landing,  he  had  been  received  by  the  officer  in  charge, 
Lient  Moore,  of  the  New  South  Wales*  Corps,  and  the 
rest  of  the  establishment — consisting  of  the  doctor,  store- 
keeper, and  military  force  of  16  privates,  one  sergeant, 
and  one  drum  and  fife.  After  examining  the  camp, 
gardens,  water,  &c.,  the  new  Lieutenant-Governor  had  at 
once  come  to  the  conclusion — which  indeed  was  pretty 
evident — that  Risdon  was  not,  in  the  Chaplain's  words, 
*'  calcalated  for  a  town.*'  Accordingly,  on  the  following 
day  the  Governor,  with  the  Chaplain  and  Wm.  Collins, 
had  gone  exploring,  and  had  returned  much  delighted, 
having  founa  at  a  place  on  the  opposite  side  of  the  river, 
six  miles  below  Risdon,  '^a  plain  well  calculated  in 
every  degree  for  a  settlement.'*  Forthwith  the  tents 
of  the  new  establishment  had  been  struck  and  taken  on 
board  the  ships,  which  had  dropped  down  the  river  to 
the  selected  spot,  and  anchored  in  Sullivan's  Cove  So 
that  on  the  20th  February — five  days  after  Collins'  Knopwood. 
arrival — his  tents  had  been  pitched  at  the  mouth  of  the 
creek  on  the  present  site  of  Hobart,  and  the  glory  of 
Risdon  had  departed. 

Bowen'9  settlement  had  had  its  own  internal  troubles, 
which,   no  doubt,  Lieut.  Moore  duly   reported  to  the 
Governor  of  Risdon  Creek.     On  the  21st  February,  the  CoUins  to 
day  after  the  founding  of  the  new  Hobart  at  Sullivan's  Kinf^,  29th 
Cove,  a  further  batch  of  five  convicts  had  escaped  from  Febi-uary 
Risdon,  having  found  means  to  steal  half  a  barrel  of 
gunpowder  fit>m  under  the  very  feet  of  the  sentry,  and 
also  two ''  musquets/'  with  which  they  had  got  off  into  the 
woods.     The  runaways,  however,  did  not  find  the  woods 
inviting  enough  for  a  permanent  residence,  and  one  of 
them  having  voluntarily  come  in,  the  others  followed  his 
example  next  day,  bringing  the  arms  and  ammunition 
with  them.     It  was  too  troublesome  and  expensive  to 
send  them  to  Sydney  for  trial;   they   were   therefore 
heavily  ironed,  and  kept  to  work  as  a  gaol  gang. 

The  only  consolation  that  the  Risdon  Governor  could 
have  found  in  his  adversity — besides  the  greater  oppor- 
tunities of  good  fellowship  which  were  now  afforded  him, 
with  no«.doubt  better  fare  than  the  salt  pork  and  bread, 
which  had  hitherto  been  the  regulation  diet— was  the 
consideration  that  the  religious  wants  of  his  people, 
aboat  which  Governor  King  had   been  so  emphatic. 
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were  now  under  proper  re<]fulation,  and  that  on  Sundays, 
when  the  weather  was  not  unfavourable,  the  Chaplain, 
after  divine  service  at  Sullivan's  Cove,  had  occasionally 
p;one  over  to  Risdon  in  the  afternoon,  and,  as  he  phrases 
it,  "  done  his  duty  to  all  the  convicts,  &c.,  &c.,"  dining 
afterwards  with  Dr.  Mountgarret. 

Captain  Delano,  meanwhile,  was  making  a  good  thing 
out  of  Bowen's  misfortunes.  The  Integrity  was  still 
lying  at  Cape  Barren  Island,  disabled,  and  she  had  to 
be  brought  on.  So  after  enjoying  and  returning  the 
hospitalities  of  the  place  for  a  fortnight,  the  American 
captain  sailed  again  for  the  Straits,  with  new  rudder 
fastenings  for  the  disabled  vessel,  and  in  less  than  a 
month  the  Pilgnm  once  more  appeared  in  the  Derwent 
with  the  Integrity  in  company.  The  Pilgrim  sailed 
away  a  few  days  later  to  continue  her  sealing  voyage, 
and  her  captain  carried  with  him  not  only  the  reward 
of  an  approving  conscience,  but  also  Bowen's  bill  on 
Governor  King  for  £400.  When  the  bill  was  pre- 
sented in  the  following  August,  King's  surprise  was 
considerable,  and  he  made  some  vigorous  protests.  But 
the  bill  was  in  due  form,  for  services  performed,  and 
the  Governor  had  to  pay.  He  could  only  relieve  his 
feelings  by  writing  to  Lord  Hobart  in  strong  terms  as 
to  the  American's  conduct ;  but  he  says,  "  I  did  not 
consider  I  could,  with  that  respect  due  to  the  British 
character,  either  curtail  or  refuse  payment  of  the  bill, 
notwithstanding  the  extortionate  advantage  that  had 
been  taken  of  Mr.  Bowen's  necessities,  and  his  not 
entering  into  a  written  agrreement." 

We  hear  again  of  Captain  Delano  and  his  party  a 
month  or  two  later,  and  they  seem  to  have  been  very  un- 
desirable visitors.  Not  only  had  they  been  smuggling  spirits 
against  the  stringent  regulations  and  decoying  prisoners, 
but  they  had  made  themselves  still  more  obnoxious  by 
their  brutal  treatment  of  a  sealing  party  at  Kent's  Bay 
belonging  to  the  Surprise  sloop,  of  Sydney.  According 
to  the  statement  of  the  master  of  the  Surprise,  he  had 
been  flogged  and  nearly  killed  by  Delano's  men  for 
venturing  to  come  into  the  Straits  and  interfere  with 
them  by  Killing  seals  in  their  neighbourhood.  Governor 
King  was  inclmed  to  take  vigorous  measures  to  put  a 
stop  to  the  lawless  conduct  which  was  then  only  too 
common  amongst  the  American  sealera  in  Bass'  Straits, 
and  proposed  to  the  Home  Government  that  he  should 
be  authorised  to  go  the  length  of  seizing  their  ships  as 
the  only  means  of  teaching  them  better  behaviour. 

Bat  to  return  to  the  fortunes  of  the  Risdon  Settlement 
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Lieutenant-Governor  Collins  was  altogether  disappointed  Coliina  to 
with  the  condition  of  Bowen's  colony,  and  made  a  very  Kiaff»  89th 
nn&YOurable  report  on  it  to  Governor  Kinc^.  The  site  was  fi!?!""^' 
quite  unsuitable ;  the  landing-place  on  the  creek  was 
cnoked  with  mud,  and  only  accessible  at  high  tide  ;  the 
stores  were  placed  on  a  low  position,  and  likely  to  be 
flooded  by  any  heavy  rain  ;  the  land  was  by  no  means 
first  class  ;  and  the  rivulet,  on  which  they  depended  for  Oillina  to 
their  fresh  water,  and  which  in  September  had  been  a  Hobart,  Slat 
running  stream,  was  in  February  dwmdled  to  a  few  pools  ^"'^'  ^^^' 
of  dirty  water.     The  indifferent  capabilities  of  the  place  ColUiuto 
bad  not  been  made  the  most  of.     No  grain  had  been  King,  «9ch 
sown,  end  no  Government  land  had  been  even  prepared  February, 
for  sowing.     Dr.  Mountgarret,  and  Clark  and  Birt,  the  ^®^' 
free  settlers,  had  each  about  five  acres  ready,  but  they 
had  no  seed,  so  Collins  had  to  supply  them  with  suf-  ColUns  to 
ficient  to  crop  their  land.    The  five  months'  occupation  Hobart,  siit 
had  been  wasted  ;  there  was  nothing  to  show  but  a  few  ^^^>  ^^^' 
wretched  hnUy  cottages  somewhat  better  for  the  ofiicers, 
and  a  few  acres  of  land  roughly  cleared  of  trees  and 
scrub.     The  people  were  in  a  miserable  condition,  having  CoUins  to 
been  for  some  time  on  two-thirds  of  the  standard  rations,  Hobart,  3rd 
so  that  Collins  had  to  supply  them  with  food,  and  even  -^"y^^**  1^^- 
to  remove  their  starving  pigs  to  his  own  camp  to  save 
their  lives.     A  more  dismal  failure  for  a  new  colony 
could  scarcely  be  imagined.     It  is  difficult  to  decide  how  Collins  to 
far  Bowen  was  to  blame  for  this  wretched  state  of  things.  King,  29th 
The  human  material  that  had  been  given  him  to  mould  f«J!l7"*'^' 
into  shape  was  desperately  bad.     Collins  says  that  the 
officer  in  charge  on  his  arrival  (probably  Lieut.  Moore) 
described  them  ''as  a  worthless  and   desperate  set  of 
wretches  ; "  and  this  language  does  not  appear  to  have 
been  too  strong.     The  Sydney  authorities  seem  to  have 
taken  the  opportunity  of  Bowen's  settlement  to  rid  them- 
selves of  their  worst  criminals,  including  the  mo^t  tur- 
bulent of  the  United  Irishmen,  who  had  lately  given  so 
much  trouble  by  their  rising  in  the  older  colony.     Even 
the  soldiers  of  the  New  South  Wales  Corps,  sent  to  curb 
these  undesirable  colonists,  were  lazy   and  mutinously 
inclined.     It  is  a  satisfaction   to    know   that    Collins 
eventually  shipped  the  whole  lot  back  to  Sydney — both 
soldiera  and  convicts,  with  but  few  exceptions — so  that 
they  never  had  any  part  in  the  new  Hobart. 

Collins  did  not  interfere  with  Bowen  or  with  Lieut.  Ibid, 
Moore  in  their  command,  but  lefl  them  in  uncontrolled 
charge.  Indeed,  he  seems  to  have  been  only  too  anxious 
to  wash  his  hands  of  Risdon  and  all  its  works.  Governor 
Bowen  and  the  Risdon  officera,  however,  made  the  best 
of  their  circumstances,  and,  if  we  can  trust  the  chaplain's 
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diary,  took  life  easily — shooting,  hunting,  excui*sionisingy 
and  exchanging  frequent  visits  with  the  officers  of  the 
new  camp.  Towards  the  end  of  March  Mr,  Knopwood 
goes  to  liisdon  for  a  few  ckys,  and  "  they  caught  six 
young  emews  the  size  of  a  turkey,  and  shot  the  old 
mother.'*  On  Easter  Sunday,  after  Divine  Service, 
they  all  go  to  the  chaplain^s  marquee  at  the  camp,  and 
"  partook  of  some  Norfolk  ham,  the  best  we  ever  eat." 
At  4  P.M.  he  adjourns  to  Lieut  Lord\s  to  dinner,  '^and 
was  very  merry."  Mr.  Knopwood  records  many  visits 
to  Risdon,  and  excursions  with  Bowen  up  the  river,  to 
Mount  Direction,  to  Ralph's  Bay,  unu  other  places. 
"  The  Governor  of  Risdon  Creek,"  as  Knopwood  called 
him,  had,  however,  enough  trouble  with  his  refractory 
people.  His  soldiers  had  long  grumbled  at  the  sentry 
duty  as  too  hard  for  their  small  numbers  ;  and  the  dis- 
content at  last  broke  out  into  direct  mutiny.  On  Sunday, 
22nd  April,  the  men  flatly  refused  to  mount  guard,  and 
became  so  insolent  and  insubordinate  that  Lieut.  Moore 
promptly  put  four  of  the  ringleaders  into  irons,  and  took 
them  down  to  Sullivan's  Cove.  Lieut.-Governor  Colling 
sent  the  mutineers  under  a  guard  on  board  the  Colonial 
cutter  Integrity^  then  on  the  point  of  sailing  for  Port 
Jackson.  At  the  same  time  a  plot  was  on  toot  amongst 
some  of  the  Irish  convicts  at  Risdon.  Their  object  was 
to  seize  the  storehouse,  supply  themselves  with  provisions, 
and  make  good  their  escape  from  the  settlement.  On 
the  discovery  of  the  plot  three  of  the  ringleaders  were 
forthwith  flogged,  and  to  prevent  further  mischief  Cap- 
tain Bowen  and  Mr.  Wilson,  the  storekeeper,  a  few 
days  later  took  the  mutinous  prisoners  to  Norfolk  Bay 
in  the  Risdon  whaleboat.  "  Eight  of  tJiem,  and  all 
Irishmen,"  remarks  the  chaplain.  They  were  left  on 
Smooth  Island  (now  known  as  Garden  Island),  with  a 
month's  provisions,  and  Bowen  went  on  to  explore  the 
River  Huon. 

With  that  fatality  which  always  kept  Bowen  out  of 
the  way  when  he  was  wanted,  an  important  and  disastrous 
event  occurred  at  Risdon  in  his  absence.  This  was  the 
first  affray  of  the  English  with  the  natives.  It  was  on 
the  3rd  May,  1804,  that  this  first  of  the  long  series  of 
fatal  encounters  between  the  two  races  took  place. 
Up  to  this  time  it  does  not  appear  that  any  natives 
had  been  seen  in  the  neighbourhood  of  Risdon.  Knop- 
wood relates  that  there  had  been  some  friendly  intercourse 
with  the  tribe  on  the  other  side  of  the  river,  and  that 
some  of  them  had  come  to  Collins'  camp.  Wc  also  learn 
from  him  that  he  and  Bowen  had  seen  many  natives  in 
the  neighbourhood  of  Frederick  Henry  Bay.  The  blacks 
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had  always  shown  themselves  shy  and  suspicious,  but 
relations  had  hitherto  been  quite  friendly.  Tne  unhappy 
erent  of  the  3rd  May  sowed  the  seeds  of  a  hostility  on 
the  part  of  the  blacks,  which,  exasperated  from  time  to 
time  by  mutual  injuries,  filled  the  colony  with  deeds  of 
outrage  and  horror,  with  savage  murders  of  innocent 
settlers,  and  almost  equally  savage  retaliation,  until  the 
native  race  was  nearly  exterminated,  and  the  miserable 
remnant  removed  to  Flinders'  Island,  to  perish  of  slow 
decay.  Of  the  origin  of  the  affray  the  accounts  are  very 
contradictory.  Two  of  these  are  contemporary ;  one  re- 
corded by  Mr.  Knopwood  in  his  diar}s  the  other  in  a 
letter  by  Lieut.  Moore,  the  officer  in  charge  of  Risdon. 
The  Chaplain  says,  under  date  Thursday,  3rd  May : — 
"At  2  P.M.  we  heard  the  report  of  cannon  once  from 
Risdon.  The  Lieut.-Govenior  sent  a  message  to  know  the 
cause.  At  half-past  7,  Lieut.  Moore  arrived  at  the  camp 
to  Lieut.-Governor  Collins,  and  I  received  the  following 
note  from  Risdon  : — 
Drar  Sir, 

I  beg  to  refer  you  to  Mr.  Mo  )re  for  the  particulars  of  an 
ftttank  the  natives  made  on  the  camp  to-day,  and  I  have  every 
reason  to  think  it  was  premeditated,  as  their  number  far 
exceeded  any  that  we  ever  heard  of.  As  you  express  a  wish 
to  be  acquainted  with  some  of  the  natives,  if  you  will  dine 
with  me  to-morrow,  you  will  oblige  me  by  chnstening  a  fine 
native  boy  who  I  have.  Unfortunately,  poor  boy,  his  father 
and  mother  were  both  killed  :  he  is  about  2  years  old.  I  have, 
likewise,  the  body  of  a  man  tnat  was  killed.  If  Mr.  Bowden 
wishes  to  see  him  dissected,  I  will  be  happy  to  see  him  with 
you  to-morrow.  I  would  have  wrote  to  nim,  but  Mr.  Moore 
waits. 

Your  friend, 

J.  MOUNTOARRET. 

Robert,  six  o'clock. 

The  number  of  natives,  I  think,  was  not  less  than  5  or  6 
hundred.  J.  M." 

Knopwood  continues  : 

'*  At  8,  Lieut.  Moore  came  to  my  mar(]^uee  and  stayed  some 
time ;  he  informed  me  of  the  natives  being  very  numerous, 
and  that  they  had  wounded  one  of  the  settlers,  Burke,  ana 
was  going  to  bum  his  house  down,  and  ill-treated  his  wife, 
&c.,  occ. 

Lieut.  Moore's  letter — a  copy  of  which  is  preserved  in 
the  Recorf  Office— is  dated  hisdon  Cove,  7th  May, 
1804,  and  is  addressed  to  Governor  Collins.     He  says — 

Sir, 

Agreeable  to  your  desire,  I  have  the  honor  of  acquainting 
you  with  the  circumstances  that  led  to  the  attack  on  the 
natives,  which  you  wiU  perceive  was  the  consequence  of 
their  own  hostile  appearance. 
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It  would  appear  from  the  numbers  of  them^  and  the  spears, 
&c.,  with  which  they  were  armed,  that  their  design  was  to 
attack  us.  However,  it  was  not  until  they  had  thoroughly 
convinced  us  of  their  intentions,  by  using  violence  to  a  settler  s 
wife,  and  my  own  servant — who  was  returning  into  camp  with 
some  kangaroos,  one  of  which  they  took  from  him — ^that  they 
were  fired  upon.  On  their  coming  into  campand  surrounding 
it,  I  went  towards  them  with  five  soldiers.  Their  appearance 
and  numbers  I  thought  very  fiir  from  friendly.  During  this 
time  I  was  informed  that  a  party  of  them  was  beating  Birt, 
the  settler,  at  his  farm.  I  then  despatched  two  soldiers  to  his 
assistance,  with  orders  not  to  fire  if  they  could  avoid  it. 
However,  they  found  it  necessary  ;  and  one  was  killed  on  the 
spot,  and  another  found  dead  in  the  valley. 

But  at  this  time  a  great  party  was  in  the  camp ;  and,  on  a 
proposal  from  Mr.  Mountearret  to  fire  one  of  the  carronades 
to  intimidate  them,  they  departed. 

Mr.  Mountgarret,  with  some  soldiers  and  prisoners,  fol- 
lowed them  some  distance  up  the  valley,  and  have  reason  to 
suppose  more  was  wounded,  as  one  was  seen  to  be  taken 
away  bleeding.  During  the  time  they  were  in  camp,  a  num- 
ber of  old  men  were  perceived  at  the  root  of  the  hill,  near  the 
valley,  employed  in  preparing  spears. 

I  have  now.  Sir,  as  near  as  I  can  recollect,  given  you  the 
leading  particulars,  and  hope  there  has  nothing  been  done  but 
what  you  approve  of. 

I  have  the  honor  to  be,  &c. 

William  Moobb, 
Lieut.  N.S.W.  Corps. 

It  will  be  noticed  that  in  this  letter  Lieut.  Moore, 
who  had  every  reason  to  represent  the  conduct  of  the 
natives  in  the  worst  light,  can  show  no  direct  act  of 
hostility.  He  assumed  that  they  were  hostile,  from  their 
numbers  ;  and,  for  the  beating  of  Birt,  and  the  proposed 
burning  of  his  hut,  he  has  no  evidence  to  offer  out  a 
report  brought  to  him  in  the  midst  of  the  panic  which  the 
appearance  of  the  blacks  had  caused  among  his  people. 
That  the  doctor's  proposal  to  fire*  the  carronade  should 
have  induced  savages,  who  did  not  understand  the 
language  and  had  never  seen  fire-arms,  to  withdraw,  is 
too  great  a  stretch  on  one's  credulity.  We  know,  from 
Knopwood,  that  the  gun  was  fired ;  but,  whether  it  was 
loaded  with  blank  cartridge  or  with  grape  we  have  no 
means  of  deciding. 

The  only  other  eye-witness  of  the  aflair  whose  account 
we  have  directly  contradicts  Lieut.  Moore;  and  his 
story  looks  probable,  like  the  story  of  a  man  who  had 
kept  his  head  amidst  the  general  panic.  This  witness  is 
one  £dward  White,  who  was  examined  before  Governor 
Arthur's  Aborigines'  Committee  in  1880.  In  considering 
his  evidence  it  should  be  remembered  that  at  the  time  he 
gave  it  the  exasperation  of  the  whole  colony  against  the 
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blacks,  on  account  of  their  brutal  outrages,  was  at  fever 
heat,  and  the  witness  had  every  inducement  to  repre- 
sent their  conduct  in  this  afiair  in  an  unfavoui-able  light. 
White  came  to  the  colony  with  Bowen,  and  was  an 
assigned  servant  to  the  settler  Clark.  He  was  the  first 
man  who  saw  the  approach  of  the  natives.  He  was  hoe- 
ing new  ground  on  tne  creek  near  Clark's  house,  which 
was  about  half  a  mile  up  the  valley  behind  the  camp. 
As  he  was  hoeing,  he  saw  300  natives,  men,  women,  and 
children,  coming  down  the  valley  in  a  circular,  or  rather 
a  semi-circular,  form,  with  a  flock  of  kangaroo  between 
them.  They  had  no  spears,  but  were  armed  with 
waddies  only,  and  were  driving  the  kangaroo  into  the 
bottom.  On  catching  sight  of  him  they  paused  astonished, 
and,  to  use  his  expression,  'Mooked  at  him  with  all 
their  eyes."  White  had  very  probably  been  accus- 
tomed to  the  Port  Jackson  natives  ;  at  any  rate,  he  says 
that  he  felt  no  alarm  at  the  approach  of  the  blacks,  but 
he  thought  it  advisable  to  go  down  the  creek  and  inform 
some  soldiers.  He  then  went  back  to  his  work.  On 
his  return  the  natives  were  near  Clark's  house.  They 
did  not  molest  him  or  threaten  him  in  any  way.  Birt's 
bouse  was  on  the  other  side  of  the  creek  some  hundreds 
of  yards  off,  and  White  was  yery  positive  that  so  far 
fi-om  attacking  Birt  or  his  house,  they  never  even  crossed 
over  to  that  side  of  the  creek,  and  ''  were  not  within  half 
a  quarter  of  a  mile  *'  of  the  hut  He  knew  nothing  of 
their  going  into  the  camp  itself;  but  they  did  not  attack 
the  soldiers,  and,  he  believed,  would  not  have  molested 
them.  When  the  firing  commenced  there  were  a  great 
many  of  the  natives  slaughtered  and  wounded,  how  many 
he  did  not  know. 

The  Rev.  Mr.  Knopwood  gave  evidence  before  the  h.  of  Com* 
same  committee.     He  stated  that  he  had  heard  different  Psp«r>  SSid 
opinions  as  to  the  oiigin  of  the  attack  ;  that  it  was  said  ^P^»  ^^^» 
the  natives  wanted  to  encamp  on  the  site  of  Birt's  hut,  ^'     ' 
half  a  mile  from  the  camp,  and  had  ill-used  his  wife, 
but  that  the  hut  was  not  burnt  or  plundered.     They  did 
not  attack  the  camp,  but  our  people  went  from  the  camp 
to  attack  the  natives,  who  remained  at  Birt's  hut.     He 
thought   only   five  or  six  natives   wei*e  killed.      The 
general  opinion  was  that  the  blacks  had  gone  to  Risdon 
to  hold  a  corrobberry. 

These  accounts  throw  great  doubt  on  the  accuracy  of 
Lieut.  Moore's  version  of  the  affair.  It  is  significant 
that  Knopwood,  who  had  every  opportunity  of  learning 
the  truth  at  the  time,  should  state  so  positively  that  the 
natives  never  left  the  neighbourhood  of  Birt's  hut,  but 
that  the  soldiers  went  out  to  attack  them. 
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H.  of  Com. 
Paper,  fiSrd 

cWpt«|  IvOiy 

p.  68. 

Knopwoody 
11th  May. 


CoUiiu  to 
King,  16th 
May,  1804. 


It  seems  clear  that  the  natires  had  no  hostile  intention 
in  their  visit,  and  this  was  the  conclusion  of  Governor 
Arthur's  committee.  Everything  goes  to  show  that 
they  were  a  party  coming  from  the  east,  probably  the 
Oyster  Bay  tribe,  engaged  on  a  hunting  expedition,  and 
that  they  were  more  astonished  than  the  English  on 
coming  into  contact  with  them.  The  fact  of  their  having 
their  women  and  children  with  them  is  a  perfectly  con- 
clusive proof  that  no  attack  was  contemplated.  We 
can  easily  understand  how  terrifying  to  the  Risdon 
people  must  have  been  this  sudden  inroad  of  a  horde  of 
excited  savages,  yelling  and  gesticulating.  Utterly 
ignorant  of  their  customs,  unable  to  understand  them, 
or  to  make  themselves  understood,  the  panic  of  the 
English,  convinced  that  the  natives  had  collected  in  force 
to  destroy  them,  was  natural  enough.  Doubtless  the 
soldiers  shared  in  the  general  scare,  and,  moreover,  were 
probably  quite  inclined  to  take  pot  shots  at  the  black 
savages.  But  Lieut.  Moore  ought  not  to  have  lost  his 
head.  He  at  least  should  have  grasped  the  situation, 
and  restrained  his  men.  A  little  more  presence  of  mind 
on  his  part,  the  exercise  of  a  little  tact  and  forbearance, 
and  a  collision  would  have  been  avoided,  the  natives 
would  have  been  conciliated,  and  the  history  of  the  black 
race  in  Tasmania  might  have  been  different.  That  the 
aborigines  of  Tasmania  would  in  any  case  have  melted 
away  before  the  white  man,  as  the  aborigines  of  the  other 
colonies  are  melting  away,  is  certain ;  but  if  it  had  not  been 
for  Lieut.  Moore's  error  at  Risdon,  a  war  of  extermination, 
with  all  its  attendant  horrors,  might  have  been  averted. 

There  is  little  to  add  respecting  this  occurrence, 
excepf  that,  according  to  White,  some  of  the  bones  of 
the  slaughtered  natives  were  sent  in  two  casks  to  Port 
Jackson  by  Dr.  Mountgarret,  and  that  the  chaplain, 
ever  anxious  to  extend  the  bounds  of  his  church, 
records  that  he  went  to  Risdon  a  week  later  and  ^'  xtiand 
a  young  native  boy  whose  name  was  Robert  flobert 
May" — the  good  chaplain  having  thus  the  honor  of 
bestowing  bis  name  on  this  first  innocent  aboriginal 
Christian.  Collins  tells  Governor  King  that  the  baptism 
had  taken  place  without  his  knowledge  or  consent,  and 
when  he  found  that  Dr.  Mountgarret  intended  to  take  this 
two-year  old  native  to  Sydney,  he  had  the  boy  brought 
to  the  camp  and  directed  that  he  should  be  returned  to 
his  own  people,  for  fear  they  should  think  he  had  been 
killed  and  eaten  by  the  English.  '*  For,*'  he  remarks, 
'^  we  have  every  reason  to  believe  them  to  be  cannibals, 
and  they  may  entertain  the  same  opinion  of  us."*    The 

*  There  ia  no  foundation  for  this  opinion. 
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incident  made  Collins  very  apprehenaive  of  further 
attacks;  and,  indeed;  a  few  days  after  this  affray  the  crew 
of  the  cutter,  while  collecting  oyster  shells  on  the  river 
bank  opposite  Hobart,  was  attacked  by  a  numerous  party 
of  natiyesy  and  beaten  off  with  stones  and  clubs. 

As  I  have  already  observed,  Lieut.-GoYernor  Collins 
was  very  reluctant  to  have  anything  to  do  with  the 
Risdon  people,  and  would  willingly  have  shipped  them 
all  off  to  Port  Jacks<(on  ;  but  he  now  received  express 
and  positive  instructions  from  Governor  Kin<r  to  take 
over  the  command ;  and,  accordingly,  on  the  8th  May, 

gnmediately  afler  Bo  wen's  return  from  the  Huon),  a 
eneral  Order  was  issued,  notifying  that  he  had  taken 
upon    himself  the   command  of    Hisdon  ;    that   Lieut. 
Bowen  was  to  continue  in  the  direction  of  the  settlement 
under  him  until  further  orders,  and  that  the  officers  and  Collins  to 
prisoaers  were  to  return  to  Port  Jackson  in  the  Ocean,  ^^^fit  ^^'h 
The    stores   were    immediately   removed   to   Sullivan's  ^^^'  ^^^' 
Cove,  the    few    remaining   prisoners   being   victualled 
from  the  Hobart  camp.     The  stock  was  also  removed —  ColUns  to 
17  head  of  cattle,  and  45  sheep  and  lambs  ;  and,  a  few  Hobart,  aist 
days  later,  the  whole  of  the  prisoners  were  removed  to  ^"'^^  ^®^' 
the  camp,  where   they  could  be  kept  at  work  in  one 
gang,  under  a  strict  guard  and  a  vigilant  overseer. 

Although  Collins  badly  wanted  more  military,  he  did  Ibid. 
not  care  to  keep  the  small  detachment  of  the  New  South 
Wales  Corps,  as  he  had  at  first  thought  of  doing  ;  for,  out 
of  the  23  soldiei-8,  one  had  been  taken  to  Sydney  by  Bowen 
for  robbery,  and  he  hirtiself  had  sent  four  others  thither  on 
a  charge  of  mutiny.  He  therefore  determined  to  despatch 
them  all  to  Sydney,  where  a  Court  Martial  could  be 
assembled  to  correct  and  punish  their  evil  propensities. 
Of  the  convicts,  50  in  number,  there  were  only  11  men  and 
2  women  whom  the  Governor  deemed  it  expedient  to  keep. 

It  was  not  until  the  9th  August  that  the  Ocean  got  Knopwood. 
under  way  for  Sydney,  and  carried  with  her  the  whole 
civil  and  military  establishment, — Capt.  John  Bowen, 
Dr.  Mountgarret,  Wilson  the  storekeeper,  the  turbulent 
soldiers  and  the  mutinous  convicts,  40  or  so,  who  had 
formed  the  first  Settlement  in  Van  Diemen^s  Land. 
Thus  ended  the  fii'st  and  abortive  Hobart. 

The  only  free  settler  who  remained  was  Richard  Clark,  Collins  to 
who  had   been   made   superintendent   of  stonemasons.  T^^y  3rd 
Both  King  and  Collins  speak  highly  of  his  character  ^^%\l^^' 
and  Qapacity.     Collins  gave  him  a  similar  position  in  the  j^J  2^04 
new  Hobart  at  Sullivan's  Cove ;  and  in  this  office  he  iHdy  16th 
acquitted  himself  well.     A  few  sheep  were  given  him,  Msy. 
and  a  location  of  200  acres  on  the  other  side  of  the 
river,  nearly  opposite  Hobart,  • 
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King  to 
CoUlnB,  dOtb 
September^ 
1804. 

Collins  to 
King,  *29th 
February, 
1804. 


King  to 
CoUioB,  30th 
September. 

Knopwood, 
9i-d  Sept. 

King  to 
Palmer,  99th 
September. 
King's  Com- 
mission, 31st 
August,  1804. 

King  to 
Collins,  dOth 
September, 
1804. 


King's  memo, 
to  Palmer, 
S9th  Septem- 
ber, 1804. 


Bowen  to 
King,  17th 
November, 
1804. 


King  to 
Hobart,  20th 
December, 
1804. 


The  other  settler,  Birt,  had  applied  for  and  obtained 
leave  to  remain;  but  at  the  last  moment  he  changed 
his  mind,  and  sailed  with  the  rest  in  the  Ocean ^  which 
brought  him  under  the  displeasure  of  Governor  King, 
who  refused  to  allow  him  a  gmnt  of  land.  Dr.  Mount- 
garret  also  at  first  desired  to  stay,  as  he  had  been 
combining  commerce  with  medicine,  and  had  a  large 
stock  on  hand  which  he  wished  to  dispose  of;  but  he, 
eventually,  changed  his  mind,  and  he  also  sailed  in  the 
Ocean, 

The  net  balance  of  the  Risdon  Settlement,  therefore, 
remaining  with  Collins  was  Richard  Clark  and  the 
1 1  male  and  2  female  convicts  above  mentioned.  Collins 
afterwards  ordered  all  the  houses  at  Risdon  to  be  pulled 
down  ;  but  it  does  not  appear  whether  this  was  carried 
into  effect.  The  Ocean  did  not  arrive  in  Port  Jackson 
until  the  23rd  August,  King  having  almost  given  her  up 
for  lost.  Dr.  Mountgarret  got  a  fresh  appointment  as 
Surgeon  to  the  new  Settlement  at  Port  Dalrymple, 
under  Lieut.-Colonel  Patereon. 

Lieut.  Bowen  had  left  a  mare  at  the  Derwent  for 
which  he  had  paid  £120,  and  he  offered  her  to  King  at 
that  price.  The  Governor  ?igreed  to  purchase  her  on 
Government  account,  and  paid  Bowen  with  four  cows, 
which  he  stopped  out  of  his  next  shipment  to  Collins. 
This  was  the  first  horse  taken  to  Van  Diemen*s  Land. 

It  only  remains  to  state  what  more  we  know  of  the 
Governor  of  Risdon  Creek.  On  his  arrival  at  Sydney 
he  was  desirous  of  returning  to  England,  in  order  that 
he  might  again  enter  on  active  service  in  the  navy. 
Governor  King  had  oflTered  him  the  munificent  pay  of 
6s.  per  day  from  the  30th  June,  1803,  when  he  first 
sailed  from  Sydney  in  the  Porpoise^  to  the  24th  August, 
1804,  when  he  returned  thither  in  the  Ocean,  viz.,  420 
days,  at  5«.  per  day,  or  i^l05 — exactly  one  hundred 
guineas  for  14  months'  governorship — certainly  not  an 
extravagant  salary  for  a  Governor — not  enough  to  pay 
his  passage  to  England.  He  refused  the  coK>nial  pay 
offered,  and  addressed  a  letter  to  King,  in  which  he 
reminds  the  Governor  that  pecuniary  considerations  had 
not  been  in  his  view  in  accepting  tlie  appointment,  but 
simply  the  advancement  of  his  interest  in  His  Majesty's 
naval  service  ;  but  that,  as  he  had  been  at  great  expense 
consequent  on  that  appointment,  he  trusted  the  Governor 
would  recommend  him  to  the  Home  authorities  for  a 
sufficient  remuneration.  King  enclosed  the  letter  to 
XiOrd  Hobart,  strongly  recommending  the  application,  as 
he  believed  Bowen  had  done  his  utmost  to  forward  the 
aervice  be  undertook,  and  expressing  a  hope  thftt,  in 
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addition  to  this,  his  character,  and  that  of  his  father  and 
other  relatives  in  the  navy,  might  open  a  way  for  the 
promotion  he  was  so  anxious  to  obtain.  King  also  paid 
nis  passage  home  in  the  Lady  Barlow^  amounting 
to  £100. 

It  would  seem  that  Lieut.  Bowen  obtained  the  promo- 
tion he  sought.     Jorgensen — who,  however,  was  not  the 
most  accurate  of  men — states  in  his  autobiography  that 
the  Commandant  of  Risdon  was  a  son  of  Commissioner 
Bowen.     Mr.  Leslie  Stephen's  '*  Dictionary  of  National  Ro$$*  Hobart 
Biography,"  in  a  notice  of  Captain  James  (afterwards  Town 
AdmiraH  Bowen,  who  performed  brilliant  services  at  sea  fljS^^^* 
during  tne  French  wars,  mentions  the  fact  that  he  was 
one  of  the  Commissioners  of  the  Navy  from  1816  to  1825, 
and  that  his  son  John,  also  a  captain,  afler  serving  in 
that  rank  through  the  later  years  of  the  war,  died  in  the 
year  1828. 

With  this  brief  notice  of  its  founder,  I  close  the  story 
of  the  first  Settlement  at  Risdon  Cove. 


APPENDIX  A. 
Captain  Haybs'  Charts. 
A  manuscript  map,  evidently  the  result  of  Lieut.  Hayes' 
surveys  of  the  Derwent,  was  recently  discovered  by  Mr. 
James  R.  M^Clymont  in  the  National  Librar^r.  Mr.  Alfred 
Mault  has  obtained  through  his  friends  in  Paris  a  fac  simile 
of  this  map,  which  he  has  courteously  placed  at  the  disposal 
of  t^  Royal  Society,  and  a  photo-lithograph  of  it  will  appear 
in  this  year's  volume  of  the  Society's  Proceedings.  The  map 
bears  tne  imprint  of  A.  Arrowsmith^  London,  but  apparently 
was  never  published.  Mr.  Mault  thinks  it  is  Lieut.  Hayes' 
own  draft  of  his  chart  prepared  for  publication.  This  is  pro- 
bable ;  but  the  map  in  question  is  not  identical  with  the 
sketch  Flinders  refers  to,  since  that  sketch  showed  Risdon 
Cove,  which  does  not  appear  in  Mr.  Mault'syhc  simile.  His 
Excellency  the  Governor  has  kindly  interested  himself  in  the 
matter,  and  it  is  probable  that  through  his  influence  some 
further  information  respecting  Hayes'  expedition  may  at  last 
be  brought  to  light. 

APPENDIX  B. 

Population  of  the  Australian  Colonies  at  the  time  of  the 
Risdon  Settlement  (1803)  :— 

New  South  Wales 7184 

Norfolk  Island 1200 

Van  Diemen's  Land 49 

Total 8383 

See  Collins'  "Account  of  New  South  Wales,"  ii.,  a33. 
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Addenda  st  Corrigenda. 

<<THB  FRENqp  IN  VAN   DIEMBN's  I*AND." 
(See  Royal  Society's  Traiuacttons,  1888.) 

P.  101,  Note.— The  name  "Australia." — In  a  despatch  to  Lord 
Bathurst,  dated  April  4th,  1817,  Governor  Macauarie  says — 
"  The  Continent  of  AuttraHoy  which  I  hope  will  oe  the  name 
given  to  this  country  in  fhture,  instead  of  the  very  erroneous 
and  misapplied  name  hitherto  given  it,  of  New  HoUand^ 
which,  properly  speakinff^  only  applies  to  a  part  of  this 
immense  continent." — Labilliere's  "Early  History  of  Vic- 
toria," i.,  184. 

P.  100,  line  3.—"  Quiros'  Terre  du  St.  Esprit,  the  coast 
between  Cooktown  and  Townsville." — It  is  so  placed  by  De 
Brosses  in  the  chart  appended  to  his  "  Navipitions  aux  Torres 
Australes."  It  is  now  identified  as  the  island  of  Espiritu 
Santo,  one  of  the  New  Hebrides  group. 

P.  103,  line  16.— "Cox  (1789)."— Through  inadvertence 
Cox  is  mentioned  as  having  touched  at  Adventure  Bay. 
He  did  not  enter  Storm  Bay,  but  visited  Oyster  Bay  and 
Maria  Island. 

P.  110,  line  9. — ^^  In  spite  of  his  safe  conduct  from  the  French 
Admiralty,  [Flinders']  ship  was  seized  as  a  prize." — In  a 
pamphlet  published  in  Sydney  in  1886,  containing  a  summary 
of  the  contents  of  the  Bral)Ourue  Papers,  it  is  stated  that 
amongst  the  despatches  carried  by  the  Cumberland  was  one 
from  Governor  Kin^  pointing  out  the  opportunities  which 
Port  Jackson  afforded  for  the  concentration  of  troops,  which 
might  at  any  time  be  sent  against  the  Spaniards  in  South 
America,  and  it  is  suggested  that  the  discovery  of  this  de- 
spatch amongst  Flinders'  papers  gave  Governor  De  Caen  a 
plausible  excuse  for  the  detention  of  the  English  navieator. 
It  is  difficult  to  believe  that  this  surmise  has  any  sufficient 
foundation,  since,  if  such  a  despatch  had  come  to  the  hands 
of  De  Caen,  he  would  certainly  have  produced  it  as  a  justifica- 
tion of  his  action,  and  woula  not  have  been  driven  to  the 
paltry  pretext  drawn  from  an  entry  in  Flinders'  journal. 

It  may  be  mentioned  that  in  a  paper  dated  1809 — ^while 
Flinders  was  still  a  prisoner — Governor  King  states  that 
there  was  no  doubt  that  the  French  entertained  the  design  of 
attacking  New  South  Wales  from  Mauritius.  He  says  that 
Baudin  had  taken  correct  plans  of  Port  Jackson,  and  had 
explored  the  passage  to  Mauritius  through  Bass  Straits,  and 
that  had  he  lived  another  year  the  Commodore  would  most 
likely  have  visited  the  colony  for  the  purpose  of  annihilating 
the  settlement. — Labilliere's  "  Early  History  of  Victoria,"  i., 
121.  See  also  Jorgensen's  Autobiography  in  Ross's  "  Hobart 
Town  Almanack  for  1885,"  p.  138. 
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Discussion. 

The  Ber.  F.  H.  Cox  referred  to  the  interest  always  mani- 
fested in  tracing  the  past  history  of  peoples  and  places.  Mr. 
Walker  had  taken  up  the  position  of  a  Goldsmith  in  relation 
to  this  deserted  village  of  Bisdon,  and  traced  a  reason  for  this 
desertion.  In  a  sense  he  might  claim  a  relationship  to  Mr. 
!Knopwood  mentioned  in  the  paper,  in  that  he  had  succeeded 
Mr.  Bedford,  and  Archdeacon  Davies,  who  had  immediately  suc- 
ceeded Mr.  Knopwood. 

The  Bey.  Gso.  Clabkb  congratulated  the  writer  of  the 
paper,  and  referred  to  the  value  of  such  information  being 
placed  on  record.  It  also  removed  several  mistaken  impres- 
sions which  had  been  allowed  to  gain  ascendency. 

Mr.  Mault  asked  Mr.  Walker  if  the  chart  referred  to  by 
him  was  similar  to  one  which  he  had  brought  under  that 
gentleman's  notice  a  few  dajs  ago. 

Mr.  WaIiKeb  said  it  was  not.  The  Sydney  chart  gave  further 
particulars  than  in  the  one  mentioned. 

Mr.  Mault  explained  that  he  had,  through  the  medium  of 
friends  in  Paris,  obtained  permission  to  copy  certain  of  the 
maps  in  the  archives  at  Paris.  There  was  one  map  alleged  to 
have  been  issued  bv  Arrowamith,  but  of  which  no  trace  could 
be  found  in  the  publisher's  house.  The  theory  he  formed  was, 
that  Lieut.  Hayes  was  seized,  together  with  his  charts,  by 
Prench  vessels  when  proceeding  to  London,  and  that  this  map 
was  in  manuscript  at  the  time  of  seizure.  He  should  be  happy 
to  place  the  copy  at  Mr.  Walker's  disposal  should  he  so 
desire. 

Sir  Lambbbt  Dobson  endorsed  the  remarks  made  by  the 
Bev.  Geo.  Clarke.  He  referred  to  the  statement  made  in 
Hopwood's  Journal,  in  which  it  was  asserted  that  the  river 
was  endangered  by  the  number  of  whales,  and  also  to  the  fact 
that  a  former  Governor  had  enjoyed  snipe  shooting  near 
Hobart.  All  this  was  changed  and  gone.  He  did  not  think 
the  full  blame  for  the  exterminatory  war  lay  on  the  shoulderB 
of  Lieut.  Moore.  It  was  bound  to  come  in  time.  He  alsa 
mentioned  that  the  site  of  Hobart  was  densely  covered  with 
scrub,  and  therefore  the  first  settlers  might  be  forgiven  for 
choosinff  a  more  favourable  spot.  These  changes  that  had 
occurred  he  hoped  were  for  the  better. 

His  Excellency  congratulated  the  writer  of  the  paper. 
He  endorsed  the  opinion  made  by  Mr.  Mault  respecting  the 
existence  of  old  records  in  France.  He  would  be  prepared  to 
use  his  influence  in  the  direction  of  making  a  request  to  the 
Home  Government  on  the  subject.    (Applause.) 
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SMTJT  IN  WHEAT. 

By  T.  Stephbns,  M.A.,  F.G.S. 

The  letter  of  Mr.  Joseph  Barwick,  read  at  the  last  meeting 
of  the  Bojal  Society,  is  speciallj  interesting  as  showing  a 
spirit  of  intelligent  enquiry,  and  a  desire  to  work  out  the 
solution  of  ODe  of  the  numerous  problems  connected  with 
natural  phenomena,  which  are  to  some  extent  a  matter  of 
uncertainty  even  to  those  who  have  deroted  their  lires  to 
scientific  research.  Mr.  Barwick's  long  experience  as  a  practical 
farmer,  and  the  results  of  his  special  experiments,  hare  shown 
him  that  the  origin  and  spread  of  the  parasitic  disease  to 
which  he  refers  is  involved  in  much  obscurity.  He  has, 
however,  perhaps  not  sufficiently  realised  that  a  thorough 
knowledge  of  the  general  history  of  these  low  forms  of 
vegetable  life  must  be  acquired  before  one  can  be 
sure  of  a  satisfactory  basis  for  experiments.  The  absence 
here  of  feicilities  of  access  to  standard  works  and  recent 
reports  increases  the  difficulty  of  investigation,  but  the  main 
facts  of  the  propogation  of  the  disease  in  question  are 
sufficiently  well-known  for  all  practical  purposes.  Smut 
and  bunt  may  be  regarded  as  convertible  terms.  Though 
they  are  spoken  of  as  distinct  species  by  some  authorities,  I 
can  say  from  personal  knowledge  that  what  is  called  smut  in 
Tasmania  bears  the  same  name  in  some  parts  of  England, 
while  elsewhere  it  is  known  as  bunt.  It  is  a  minute  flingus 
belonging  to  the  fEunily  Caniomycetee,  sub-order  UgUlagineif 
and  has  been  described  at  different  times  under  various  names, 
as  Uredo  caries^  Uredo  fcetida,  TiUetia  cariee,  and  Ustilago 
segetum ;  but  it  is  pretty  well-known  now  that  the  form  in 
which  iJie  disease  is  always  recognised  is  simply  one  of 
the  conditions  or  stages  in  the  life  of  a  fungoid  plant,  which 
in  other  stages  is  known  by  a  difEerent  name.  In  the  case  of 
animal  parasites,  such  as  the  sheep  fluke  (Fasciola  hepcdica)^ 
the  stage  in  which  it  appears  to  the  ordinaiy  observer  is 
only  the  final  development  in  the  sheep  of  a  cycle  of  changes, 
one  of  which,  at  least,  cannot  take  place  except  in  the  body  of 
an  animal  belonging  to  a  totally  different  class.  Again,  the 
disease  in  sheep  c&Qed  •*  sturdy  "  or  "  staggers  "^ — the  common 
term  in  Tasmania  is  a  "  cranky  "  sheep  " — is  derived  from  the 
ova  of  the  tape  worm  {Taenia)  in  a  dog  which,  voided  on  the 
ffrass,  are  taken  up  by  the  sheep  with  its  natural  food,  and 
find  their  way  through  the  circulation  into  the  brain,  and 
are  there  developed  into  a  new  form  called  Coenwrua  cerebratitf 
which,  lodged  near  the  inner  surface  of  the  skull  and  pressing 
on  the  brain,  produces  the  symptoms  which  are  well-known 
to  most  sheep  farmers.  So  the  blight  known  as  ''com 
mildew "  {Puceinia  graminia)  has  been  definitely  connected 
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idth  a  fuDgus  {JEeidium  herberidis)  found  on  the  wild 
barberry,  and  is  said  to  bave  disappeared  from  some 
localities  when  this  hedgerow  tree  had  been  extirpated.  As 
regards  smut,  it  is  sufficient  to  know  that  the  disease  generallj 
springs  from  seed  infected  bj  the  minute  spores  of  the  fungus 
^own  by  that  name,  which  eicplains  the  use  of  sulphate  of 
copper  or  some  other  fungus  destroyer,  as  a  preventive,  and  it 
is  probable  that  the  intermediate  changes  take  place  in 
different  parts  of  the  wheat  plant,  reaching  their  final 
development  in  the  ear.  It  is  well  known  that  self-sown 
wheat,  such  as  grows  on  headlands,  is  very  rarely  affected  by 
the  disease,  and  the  probable  explanation  of  this  fact  is  that 
it  is  not  so  much  exposed  to  infection  as  that  which  has 
passed  through  the  steam-threshing  machine.  The  myriads  of 
spores  beaten  out  from  even  one  smutted  ear  form  a  cloud  of 
impalpable  slightly  glutinous  dust,  which  adheres  to  the 
grain  with  which  it  comes  in  contact,  and  this  applies  also  to 
hand-threshed  wheat,  though  in  a  much  less  degree.  When 
the  machines  first  came  into  use,  English  farmers  still  pre- 
ferred to  use  the  flail  for  wheat  intended  for  seed,  because  in 
machine-dressed  wheat  some  of  the  grain  is  often  so  much 
broken  by  the  beaters  as  to  be  unfit  to  produce  healthy  plants. 
They  do  not  omit  in  either  case  to  use  some  preventive 
against  smut,  the  experience  of  generations  have  proved  that 
if  properly  applied,  it  very  rarely  feils  to  check  its  ravages. 
Of  course  wheat  selected  from  sound  ears  and  rubbed  out  by 
hand,  as  described  by  Mr.  Barwick,  would  be  in  a  condition 
analogous  to  that  of  self-sown  wheat,  having  been  free 
from  exposure  to  the  ordinary  causes  of  infection.  I  doubt 
very  much  whether  any  trials  of  seed  at  the  Botanical  Gardens 
could  be  of  much  practical  value  in  a  matter  of  this  kind ;  but 
further  experiments  by  Mr.  Barwick  and  other  intelligent 
farmers  might  prove  interesting.  As  the  mode  of  dressing 
wheat  against  smut  varies  considerably,  and  some  kinds  of 
treatment  may  do  as  much  harm  as  good,  I  will  conclude  these 
remarks  with  a  brief  description  of  the  process  adopted  by 
the  best  farmers  in  the  North  of  England,  where  it  was 
always  regarded  as  an  almost  infallible  preventive.  A  solution 
is  prepared  by  dissolving  powdered  sulphate  of  copper  in 
water,  at  the  rate  of  2ozs.  to  a  pint  for  each  bushel  of  wheat. 
The  grain  is  emptied  on  a  floor,  a  little  of  it  is  shovelled  to 
one  side  by  one  person,  while  another  sprinkles  the  solution 
over  it,  and  this  process  is  continued  until  the  whole  quantity 
is  gone  over.  The  heap  is  then  turned  repeatedly,  the  men 
working  with  shovels  opposite  to  each  other.  After  lying  for 
a  few  minutes  the  grain  is  ready  for  sowing  either  by  hand  or 
machine.  The  seed  ought  not  to  be  steeped  in  the  solution, 
but  merely  wetted.  A  too  strong  solution  may  kill  the  seed 
as  well  as  the  fungus,  and  damaged  grains  are  probably  often 
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destroyed  by  the  ordinary  process  of  pickling ;  while  too  long^ 
soaking  in  even  a  weak  solution  may  cause  premature 
germination,  resulting  in  a  badly-rooted  and  unhealthy  plant. 


Discussion. 

Mb.  B.  M.  Johnston  said  he  had  studied  this  matter  17 
or  18  years  ago,  and  had  found  that  the  same  form  of 
fungoid  growths  prevailed  in  all  these  cases.  At  that  time 
he  took  occasion  to  make  enquiries  among  the  western 
farmers  as  to  the  surroundings  which  usually  proved  most 
&tvourable  to  the  development  of  the  pest,  and  the  prevailing 
opinion  was  that  it  was  most  prevalent  in  newly  cleared 
lands,  adjoining  forest  lands,  and  that  the  further  removed 
l^e  land  was  from  the  timber  growth,  the  pest  sensibly 
decreased.  Perhaps,  in  view  of  aU  this,  it  might  be  wise  on 
the  part  of  farmers,  when  selecting  seed  wheat,  to  obtain  it 
from  districts  which  were  free,  or  almost  free,  from  the 
pest. 

Mb.  Mault  directed  attention  to  the  &u2t  that  the  Agri- 
cultural Department  of  the  Privy  Council,  Great  Britain  and 
Ireland,  issued  reports  by  experts  on  all  these  subjects,  and 
that  copies  thereof  were  furnished  to  the  Tasmanian 
Parliamentary  Library.  These  reports  embraced  works  deal- 
ing with  the  latest  information,  respecting  both  agriculture 
and  fruit  culture,  and  he  thought  the  fact  was  not  generally 
known  that  copies  existed  in  the  colony. 

Mb.  Wabd  called  attention  to  the  &ct  that  sulphate  of 
copper  contained  a  percentage  of  sulphate  of  iron,  which 
was  a  decidedly  more  powerful  germicide  than  sulphate  of 
copper.  It  also  appeared  that  the  iron  sulphate  formed  a 
chemical  compound  with  the  cellulose  portion  of  the  coating 
of  grain. 
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SMUT  IN  WHEAT. 

By  F.  Abbott,  SupiBiNTBKDEirT  of  thb  Botanical 
Gabdens. 

At  the, last  meeting  of  the  Bojal  Society  a  communication 
from  Mr.  Joaepli  Barwick  was  read  on  Smut  in  Wheat,  in 
which  he  relates  his  own  tests  for  the  purpose  of  ascertaining 
the  cause,  and  suggests  that  further  experiments  should  he 
carried  out  in  the  Botanical  Qurdens  for  a  like  purpose. 
Haying  carefully  read  Mr.  Barwick's  communication,  I  can 
but  think  that  he,  as  well  as  others  with  whom  I  have 
conversed,  are  not  acquainted  with  much  that  has  been  done 
of  late  in  the  investigation  of  this  subject,  and  that, 
therefore,  the  following  general  notes  maj  interest  many : — 
The  various  species  of  Ustilaginae,  especially  U.  Segetum, 
causing  smut  in  wheat  and  other  plants  have  heen  under 
observation  bj  a  host  of  competent  scientific  observers  for 
many  years  past,  and  it  is  only  of  late,  after  much  patient 
research  and  many  thousands  of  anatomical  observations, 
more  in  the  laboratory  than  the  field,  that  the  life  history  of 
the  fungus  has  been  elucidated.  In  the  Oardener*8  Chronicle 
for  February  23  and  March  2,  a  detailed  account  of  recent 
discoveries  as  to  the  nature  of  Ustilaginae  is  given  by  H. 
Marshall  Ward.  As  this  account  is  replete  with  information 
at  present  little  known,  arrangements  nave  been  made  for  its 
publication  in  We^tter's  Oazette  for  August  and  September, 
where  full  details  may  be  found.  To  others  into  whose  hands 
this  publication  may  not  come,  the  following  brief  notes  may 
be  of  interest  i  The  dark  substance,  popularly  called  smut,  is 
in  reality  dense  masses  of  spores  arising  in  tufts  at  the  ends 
of  fine  filaments,  formed  in  the  ovary  or  young  grain  at  the 
expense  of  the  food  material,  which  is  destroyed.  These 
spores,  of  which  there  are  enormous  numbers,  every  ear  of 
smutted  com  producing,  it  is  estimated,  not  less  than  ten 
millions,  are  capable  of  germinating  when  placed  under 
favourable  circumstances,  and  multiply  their  conoidal  cells 
with  great  rapidity  in  the  soil ;  fresh  manure  or  manure 
washings  greatly  favour  their  development,  and  should  in  all 
cases  be  avoided ;  in  material  of  this  description  the  fungus 
produces  generation  after  generation  in  vastly  increasing 
numbers,  waiting  as  it  were  for  the  coming  of  its  host,  into 
which  it  quickly  penetrates,  and  with  which  it  continues  to 
grow.  The  spores  ripening  in  the  grain  of  the  smutted 
cereal  are  garnered  with  the  latter,  become  scattered  on  the 
healthy  grain  and  are  sown  with  it,  the  fungus  germinating 
at  the  same  time  as  the  cereal,  produce  their  prymocella,  the 
germ  tubes  of  which  penetrate  the  embryo  plant   Experiments 
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have  proved  that  the  fungus  is  onlj  able  to  effect  an  entrance- 
to  its  host  bj  attacking  the  embrjonic  tissue ;  once  inside,  it. 
gradually  permeates  the  whole  plant,  extending  with  its  growth 
from  cell  to  cell,  and  finally  meeting  in  the  young  fruit  con^ 
ditions  favourable  to  the  production  of  spores.  As  the  fungus 
can  only  enter  the  tender  tissue  at  the  color  of  the  young  sid- 
ling, it  is  very  important  that  the  cultivator  should  endeavour^ 
by  the  selection  of  good,  sound,  clean  seed  only,  and  a  good  and 
properly  prepared  seed  bed,  to  encourage  a  rapid  growth  from 
the  first.  Anything  that  tends  to  retard  this  growth  in  it» 
earliest  stages  lengthens  the  time  during  which  it  is  possible 
for  the  fungus  to  effect  an  entrance,  and  greatly  increases 
the  chances  of  infection  ;  a  few  hours  even  may  make  all  the 
difference,  for  though  thousands  of  sporidea  may  be  near  the 
color  of  the  young  seedling,  no  entrance  can  take  place  unless 
the  germ  tubes  reach  it  at  the  critical  time.  Experiments 
have  been  made  with  a  view  of  infecting  the  leaves  and  stem 
of  the  growing  corn  with  the  germinating  spores,  but  have 
invariably  resulted  in  failure,  except  on  the  tender  growing 
point,  where  the  tissues  remained  sufficiently  soft  for  the 
sporidea  to  effect  an  entrance,  but  under  natural  conditions 
this  point  is  not  subject  to  attack.  As  regards  suit- 
able dressings,  there  is  yet  a  large  field  open  to 
investigators ;  if  freeing  the  seed  coat  from  spores  super- 
ficially attached  was  all  that  was  necessary,  the  matter  would 
be  simple  enough,  but  much  more  than  this  is  required,  as 
the  smut  fungus  may  be  present  in  the  soil  itself,  ready  to 
attack  the  grain  at  the  critical  time.  Dressings,  to  be 
effectual,  must  be  sufficiently  permanent  to  destroy  in  the  soil 
any  prymocelia  or  conoidal  cells  that  may  happen  to  be  in 
proximity  with  the  seed  com.  The  following  are  said  to  be- 
as  efficacious  as  any  at  present  known : — A  strong  solution  of 
Glauber's  salts,  in  which  the  seed  grain  is  to  be  well  washed^ 
and  afterwards,  while  still  moist,  dusted  over  with  quicklime  ; 
by  the  application  of  the  lime  the  caustic  soda  is  set  free  and 
destroys  any  fungoid  growths  it  may  come  in  contact  with. 
The  application  of  copper  sulphate  to  the  grain  as  a  dressing 
before  sowing  is  a  well-known  remedy,  but  though  it  destroys 
the  fungus  it  greatly  retards  the  growth  of  the  wheat,  which 
is  an  objection  to  its  use.  Lime  applied  after  the  copper  salt 
neutralises  its  prolonged  effect,  and  is  a  good  practice.  The 
presence  of  lime  itself  in  the  soil  is  likewise  beneficial.  The 
foregoing  notes  are  the  result  of  the  labours  of  many  com-^ 
petent  investigators,  who  have  bestowed  much  time  and  care 
on  the  subject,  the  elucidation  of  which  necessitated  thousands 
of  artificial  cultures  of  the  fungus  and  microscopical  examina- 
tions. One  or  two  points  in  Mr.  Joseph  Barwick's. 
communication  will  be  better  accounted  for,  if  viewed  with  the 
light  thrown  on  the  subject  by  recent  investigations.    Mr.. 
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Barwiek  points  out  in  one  of  his  experiments  that  it  was  the 
strong  and  deep-rooted  plants  that  escaped  infection ;  this  is 
only  what  might  have  been  looked  for,  as  upon  the  strength 
and  rapidity  of  growth  of  the  plant  depends  in  great  measure 
its  immunity  from  infection.  And,  again  he  points  out  that 
it  was  only  in  the  annual  species  of  grasses  that  he  detected 
smut ;  heiQB  again  is  precisely  what  might  be  expected,  as  the 
perennial  grasses  would  have  become  too  consolidated  at  the 
part  subject  to  infection  for  the  fine  filaments  of  the  fungus 
to  effect  an  entrance,  and  thus  would  remain  free  from  attiMk. 
With  reference  to  the  suggestion  that  experiments  should  be 
undertaken  in  the  Botanical  Gardens  for  the  purpose  of 
throwing  light  on  the  subject,  I  doubt  much  if  any  good 
result  could  be  obtained  by  such  experiments.  There  is  no 
doubt  but  the  life  history  of  fungoid  pests  effecting  cultivated 
plants  is  one  of  great  interest  to  the  cultivator,  but  the 
subject  is  so  intricate,  the  same  fungus  presenting  many 
varying  forms  during  its  growth,  that  if  any  satisfactory 
progress  is  to  be  made  in  its  elucidation,  it  is  absolutely 
necessary  that  cultivators  in  many  and  varying  localities 
accurately  record  &cts  coming  under  their  notice,  and  these 
facts,  which  are  only  so  much  crude  material,  will  need  to  be 
arranged  and  investigated  by  the  mycologist.  Only  after  very 
many  and  oft  repeated  experiments,  made  for  the  purpose  of 
verification,  have  been  made  can  any  definite  result  be 
obtained. 
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A  NEW  DAEK-FIELD  MICROMETER  FOR  DOUBLE- 

STAR  MEASUREMENT. 

By  a.  B.  BiooB. 

Figs.  1,  2,  3,  4. 

I  often  think  it  must  be  yery  pleasant  for  the  ardent 
Totarj  of  science  to  have  unlimited  means  at  his,  command 
for  obtaining  such  apparatus  as  he  requires  in  the  pursuit  of 
his  favourite  study;  apparatus  elaborately  finished,  and 
perfectly  adapted  for  the  work  for  which  it  is  designed.  Yet 
it  too  often  happens  that  such  apparatus  becomes  a  mere  toy 
in  the  hands  of  its  possessor,  he  merely  contenting  himself 
with  its  possession,  and  the  enjoyment  of  its  beauties.  On 
the  other  hand,  it  remains  a  fact  that  some  of  the  grandest 
achievements  of  science  are  due  to  workers  who  have  had  to 
be  content  with  very  simple  and  perhaps  roughly  constructed 
apparatus,  the  outcome  of  their  own  ingenuity,  called  forth 
by  the  necessities  of  the  case.  The  writer  claims  the 
applicability  of  the  foregoing  remarks  to  his  own  case  only 
so  far  as  they  relate  to  the  necessity  of  trusting  mainly  to 
his  own  resources  in  his  very  limited  field  of  scientific  work. 
The  instrument  of  which  the  following  is  a  description,  has 
been  in  this  way  the  outcome  of  his  necessity.  Its  special 
function  is  the  measurement  of  very  minute  angular  distances, 
such  as  those  of  double  stars,  giving  at  the  same  time  the 
angle  of  position  with  reference  to  the  meridian. 

A  few  preliminary  remarks  on  some  of  the  existing  forms  of 
Micrometer  may  help  to  elucidate  the  special  adaptability 
of  the  instrument  to  be  described  for  the  work  for  which  it 
was  designed.  The  Reticle  Micrometer  is  specially  useful  for 
mapping  star  fields,  but  a  driving  clock  for  the  telescope  is 
almost  essentiaL  My  first  Micrometer  was  of  this  form,  and 
consisted  of  a  photograph  (on  thin  micro,  coverglass)  of  a 
scale,  ruled  on  a  sheet  of  glass  coated  with  black  paint,  and 
having  lines  cut  through  the  paint  with  the  point  of  a  pen- 
knife. The  figure  was  a  square  subdivided  into  400  by 
parallel  lines  each  way  (20  x  20).  Each  interlinear  space 
was  divided  by  a  line  running  from  the  centre  to  the  outside 
of  the  square  each  way.  The  one  for  use  with  my  highest 
power  is  only  i^in.  square,  the  spaces  between  the  lines 
being  only  ^(7 in.  It  is,  however,  quite  inadequate  for 
double-st£^  work. 

The  Bina  Micrometer  is  adapted  for  distances  occupying  a 
considerable  portion  of  the  field,  by  timing  the  passages  across 
the  ring.  But  unless  the  passage  describes  chords  at  some 
distance  from  the  diameter  the  measures  are  unreliable.  It 
involves  somewhat  tedious  calculation  for  differences  of 
declination. 
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A  very  useful  dark-field  Micrometer,  embracing  the  greater 
portion  of  the  field,  is  the  Bar  Micrometer.  My  own  form 
t>f  it  is  a  modification  of  that  used  by  Lacaille  in  the  prepara- 
tion of  his  valuable  Catalogue  of  Southern  Stars.  His  was  a 
rhomboid  cut  out  of  a  piece  of  thin  brass  and  placed  in  the 
focus  of  the  eye-piece ;  mine  is  an  equilateral  triangle,  formed 
of  watch  hair-spring.  The  differences  of  right  ascension  and 
declination  are  obtained  by  timing  the  passages  in  and  out  of 
the  triangle.  It  is  a  very  useful  instrument  for  faint  objects 
which  wiU  not  bear  illumination  of  the  field,  and  especially 
for  comet  work. 

The  Micrometer,  par  excellence,  for  general  work  is  doubt- 
less the  Filar  Position  Micrometer,  A  description  of  this  is 
of  course  superfluous  to  those  at  all  acquainted  with  telescopic 
work.  The  measurement  is  effected  by  parallel  spider  lines, 
moved  to  and  fro  by  fine  screws,  the  measu  es  being  read  off 
by  the  number  of  turns,  and  by  graduations  on  the  screw 
heads.  The  scale  is  revolved  by  a  pinion  and  wheel,  so  as  to 
make  a  cross  spider  line  intersect  the  objects  to  be  measured, 
and  the  position  angle  is  read  from  a  graduated  circle.  Thin 
instrument  is  specially  convenient  for  differences  of  declin- 
ation ;  but  for  i&rect  oblique  distances,  is  difEcult  to  use  with- 
out a  steady  driving  clock  for  the  telescope.  It  is  a  delicate 
and  expensive  aparatus. 

Many  other  forms  and  methods  of  Micrometer  measurement 
are  adopted,  which  it  will  be  unnecessary  to  further  refer  to. 
I  will  now  go  on  to  describe  my  own,  first  giving  the  general 
principle. 

If  a  strip  of  glass  (A),  coated  with  black  paint,  and  having 
two  fine  converging  lines  cut  through  the  paint,  at  an  angle 
of  10  or  15  deg.,  be  placed  face  to  face  with  another  piece 
of  glass  (B),  similarly  coated,  and  having  a  single  line  ruled 
across  it^-this  line  being  placed  so  as  to  cross  the  lines  of  A 
— the  intersection  of  the  lines  will  show  as  luminous  points 
by  transmitted  light.  On  sliding  the  slip  A  along,  these 
points  will  recede  or  approach  until  they  coalesce  at  the 
point  of  the  angle.  Now,  if  an  image  of  these  points  can  be 
projected  into  the  field  of  the  telescope,  and  brought  into 
luxtaposition  with  the  pair  of  objects  whose  angular  distance 
18  to  be  measured,  we  obviously  have  the  means,  by  a  proper 
adjustment  of  the  points  as  to  distance  and  pareJlelium,  of 
determining  the  measurement  required.  The  position  of  the 
slide  A  is  read  upon  a  graduated  scale,  the  value  of  which 
is  determined  by  well-known  astronomical  methods. 

The  projection  of  the  image  into  the  telescope  is  effected 
by  means  of  an  adjustable  camera-lucida,  constructed  from 
a  selected  micro,  cover-glass  and  attached  to  the  eye-piece.  The 
whole  carrying  arrangement  of  the  glass  plates  is  made  to 
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roTolve  in  a  suitable  frame,  so  that  the  luminous  points  maj 
bebroughtinto  parallelism  with  thepair  of  stars  to  be  measured, 
and  the  angle  read  ofE  from  a  graduated  circle  on  the  rim, 
the  zero  point  being  first  ascertained  by  revolving  the  scale 
until  a  star  shall  run  along  the  single  line  of  plate  B.  The 
difference  of  readings  will  give  the  position  angle  with 
reference  to  the  meridian,  it  being  supposed  that  the  telescope 
is  mounted  equatoriallj. 

The  foregoing  will,  I  think,  make  the  principle  clear. 
Dimensions  will  depend  very  much  on  the  size  of  the  telescope. 
In  my  case,  the  glaiss  slides  are  7in.  x  4in.,  the  opening  of 
the  circle  or  ring  4in.  The  telescope  is  a  Newtonian  reflector 
— speculum  8f  in.  The  apparatus  is  fixed  perpendicularly  on 
the  telescope  tube  at  a  distance  (towards  the  speculum  end) 
of  19^in.  &om  the  eye-tube,  this  distance  being  adopted  for 
convenience,  as  giving  a  value  of  |  sec.  of  arc  with  the 
power  I  generaUy  use  for  double  stars.  The  sliding  glasa 
slip  fits  into  a  brass  sliding  frame,  or  carrier,  which  moves  by 
k  rack  and  pinion.  A  scale  of  100  divisions  is  engraved  on 
the  side  of  the  frame,  answering  to  the  length  of  the  glasa 
slide.     (See  A  and  F,  Pig.  1.) 

For  the  glass  slides  I  prepare  a  coated  slip  three  lengths  in 
one,  ruling  the  diverging  lines  the  whole  length  of  the  slip» 
from  the  angle  at  one  end  to  an  opening  of  about  B^in.  at  the 
other.  This  slip  is  then  cut  into  3  lengths  (commencing  from 
the  point  of  the  angle),  each  length  being  exactly  equal  to 
the  100  divisions  on  the  frame.  This  gives  scale  readings  to 
100,  200,  300,  the  glasses  being  interchangeable  in  the  frame. 
The  whole  arrangement,  with  its  graduated  circle,  revolves  in 
the  frame  which  supports  it,  by  a  pinion  in  the  support, 
working  in  a  toothed  wheel  on  the  circle.  My  apparatus  is 
fitted  with  a  small  electric  lamp  (2^  candle),  with  a  contact 
conveniently  near  the  eye-piece.  At  the  back  of  the  lamp  is  a. 
concave  reflector,  to  throw  a  parallel  beam  of  light  upon  the 
scale.  It  is  of  advantage  to  frost  the  back  surface  of  the 
glass  (next  to  the  lamp).  The  coated  sur£Eu^s  should  be  next 
each  other  without  rubbing. 

The  measurement  is  effected,  not  by  direct  eoineidencef  but 
by  eomparison.  Supposing  we  are  working  without  a  driving- 
dock,  the  *^  ghost,"  as  I  will  call  it  (i.e.,  the  image  of  the 
points),  is  brought  to  about  the  middle  of  the  field,  and  the 
star  brought  into  position  with  it.  The  circle  is  then  revolved 
until  the  *'  ghost "  is  sensibly  parallel  with  the  line  joining 
the  components  of  the  star,  and  the  slide  moved  to  correspond 
with  the  distance.  When  these  adjustments  are  perfect,  as 
the  star  approaches  and  recedes  from  the  "  ghost,"  the  four 
points  will  form  a  perfect  parallelogram.     (Fig.  2.) 

Practically  it  will  be  found  that  the  eye  is  very  sensitive  to 
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anj  irregularitj  in  the  fig^ure;  I  think  more  so  than  with 
respect  to  coincidenoe  with  spider  lines,  as  in  the  use  of  the 
filar  micrometer,  especiallj  when,  without  a  driving-clock,  the 
object  is  moving  obliquely  across  the  field,  and  only  a^ 
momentary  contact  can  be  obtained  in  passing.  The  similarity 
of  the  images  in  the  former  case  favours  the  comparison. 
Fig.  3  shows  the  general  arrangement  of  the  apparatus 
as  applied  to  a  Newtonian  reflector. 

My  first  experimental  arranflpement  was  fitted  to  my  Sin. 
refractor,  and  was  a  very  primitive  affair,  the  carrier  being  of 
tin,  revolving  in  a  paper  tube.  For  a  refractor,  a  different 
arrangement  from  that  described  above  has  to  be  adopted. 
With  the  Newtonian  reflector,  the  position  of  the  scale  being 
at  right  angles  with  the  direction  of  vision,  a  single  reflection 
at  4^g.  tiirows  the  image  into  the  eye-piece.  With  the 
refractor,  on  the  other  hand,  the  only  practicable  position  for 
the  apparatus  is  on  the  body  of  the  tube  towards  the  objectr 
glass ;  that  is  in  the  direction  of  vision.  This  necessitates 
an  intermediate  reflection  at  an  angle  of  45,  to  throw  down 
the  image  of  the  scale  upon  the  camera-lucida.    (Fig.  4.) 

The  apparatus  admits  of  very  considerable  elaboration  and 
development ;  as,  for  instance,  star  photometry.  Further ; 
the  whole  apparatus  may  be  made  to  travel  to  or  from  the  eye 
on  a  suitable  slide,  having  a  graduated  scale ;  a  single  plate 
with  parallel  lines  being  placed  in  the  plate-holder.  By  this 
arrangement  planetary  discs  and  differences  of  declination 
may  be  read  off,  as  with  the  filar  micrometer.  I  will  not, 
however,  add  to  the  tediousness  of  this  paper  by  further 
reference  to  this  matter. 

I  must,  in  closing,  express  my  obligation  to  Mr.  Alex. 
Wallace,  of  this  cit^,  a  clever  amateur  mechanic,  for  hia 
kindness  and  generosity  in  the  successful  construction  of  my 
present  apparatus. 
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NOTES  ON   THE  DISCOVERY  OF  A  GANOID   PISH 

IN  THE  KNOCKLOPTY  SANDSTONES.  HOBART. 

By  Mbssbs.  R.  M.  Johnston  and  A.  Mobton. 

Two  Plates. 

The  recent  discovery  of  the  very  perfect  remains  of  a 
Ganoid  Fish,  closely  allied  to  the  genus  Acrolepis,  in  one  of 
the  beds  of  the  Knockloftj  sandstones,  is  of  the  greatest 
interest.  Several  fossil  fishes  are  said  to  have  been  found 
previously  in  the  flagstone  quarry  near  the  Cascades,  but, 
unfortunately,  the  quarrymen  regarded  them  as  being  of 
little  or  no  importance,  and  although,  from  curiosity,  one  or 
two  specimens  had  been  preserved  for  a  time  by  one  of  the 
workmen,  they  were  soon  lost  or  thrown  away.  The  specimen 
now  referred  to  was  discovered  by  Mr.  H.  NichoUs,  who, 
with  commendable  thoughtfulness,  at  once  presented  it  to 
the  Tasmanian  Museum. 

Fortunately  the  casts  of  the  specimen  are  remarkably 
perfect.  The  only  parts  imperfect,  or  missing,  are  the  ventral 
fins,  part  of  the  anal  fin,  and  the  anterior  part  of  the  head. 
The  strongly  pronounced  heterocercal  tail  and  the  scales  of 
the  body  are  remarkably  well  preserved.  The  following  is 
a  description  of  the  fish,  which  is  named,  provisionally,  in 
honour  of  His  Excellency  Sir  Robert  Hamilton,  to  whom,  as 
its  President,  the  Royal  Society  is  so  much  indebted  for  the 
enthusiastic  manner  in  which  he  has  ever  promoted  its 
interests. 

AcBOLEPis  P  HAMtLTONi,  Johfiston  and  Morton. 

Body  compressed,  elliptical,  elongate ;  length  from  snout  to 
end  of  caudal  fin  about  7  inches ;  length  of  body  5f  inches ; 
depth  at  a  vertical  line  through  occiput,  12  lines,  increasing 
to  14  lines  at  greatest  depth  near  ventrals,  and  from  thence 
gradually  tapering  to  peduncle,  where  it  measures  5  lines ; 
length  of  heterocercal  tail — ^which  is  inclined  upwards  at  an 
angle  of  about  22  degrees — 14  lines;  length  of  lower  ray 
lobe  of  caudal,  5  lines ;  length  of  head  about  1^  inches,  or 
scarcely  one-sixth  of  the  total  length;  length  of  dorsal, 
about  8  lines ;  fin  low,  with  fine  rays,  probably  15  or  16 ; 
anterior  end  situated  about  39  lines  from  end  of  caudal,  and 
the  posterior  distant  about  31  lines  from  the  same  point. 
The  anal  fin  is  inconspicuous  and  imperfectly  preserved,  but 
it  appears  to  be  similar  to  the  dorsal,  and  it  is  situated  fully 
half  the  length  of  that  fin  nearer  the  tail.    The  ventrals  are 
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scarcely  visible,  but  appear  to  be  small ;  and  the  root  is  only 
about  10  lines  distant  from  a  vertical  drawn  through  posterior 
portion  of  head.  Pectorals  about  7  lines  in  kngth,  and 
consists,  apparently,  of  about  15  slender  ravs. 

There  are  56  rows  of  small  rhomboid  scales,  longitudinally 
arranged  in  an  inclined  dorso-ventral  series ;  the  caudal  series 
being  more  perceptibly  angled  than  the  anterior  series.  The 
inner  surface  of  each  scale  is  alone  visible,  from  which  it  clearly 
appears  that  each  one  is  finely  ridged  longitudinally,  as  in 
the  scales  of  Acrolepis.  There  are  usually  4  slightly  curved 
ridges,  radiating  longitudinally  from  posterior  angle  of 
rhomboid  scale  to  the  two  inner  ones,  almost  invariably 
becoming  furcate  as  they  approach  anterior  inner  margin ; 
the  outside  one  on  either  side  smaller  and  almost  invariably 
simple.  The  upper  margin  of  tail  is  markedlv  serrate, 
indicating  the  presence  of  numerous  pointed  fulcra!  scales. 

The  only  Australian  fish  which  appears  to  come  near  it  is 
the  well-known  Myriolepis  Clarkeif  Egerton,  but  it  is  evident 
from  the  description  and  drawings  that  the  Tasmanian 
Gkinoid  has  relatively  much  smaller  fins,  and  the  scales,  though 
belonging  to  a  specimen  half  the  size,  are  relatively  much 
larger  and  consequently  less  numerous. 

AoB  OF  THB  Bocks  in  Which  thb  Fish  Bbmains  Occub. 

The  discovery  of  this  interesting  fossil  is  another  proof  of 
the  aqueous  origin  of  the  important  series  of  sandstone  beds, 
of  which  the  section  from  Cascades  to  Knocklofty  affords  the 
best  and  most  fully  developed  example.  Although  the  shales 
contain  impressions  of  what  appear  to  be  fucoids,  the 
evidences  are  not  sufficient  to  determine  whether  these  basins 
were  estuarine  or  lacustrine;  or  whether  the  waters  were 
fresh,  brackish,  or  salt.  Gki.noid  fishes  of  the  period  are  found 
under  all  such  conditions ;  and  therefore  their  discovery  in 
such  deposits  prove  little  ftirther  than  to  indicate  the  agueoua 
origin  of  the  beds  in  which  such  remains  occur.  It  is  most 
probable  that  the  waters  were  of  the  nature  of  brackish 
hgoons.  The  exact  position  of  these  sandstones  in  relation 
to  the  Mesozoic  Goal  Measures,  on  the  one  hand,  and  the 
Upper  Paleozoic  Mudstones,  on  the  other,  has  ever  been  one 
of  much  doubt. 

It  is  true  a  similar  series  of  sandstones  at  Adventure  Bay 
appear  to  immediately  succeed  the  Upper  Carboniferous  Co^ 
Measures  without  any  sign  of  stratigraphic  break;  and 
again  at  Passage  Point  this  succession  appears  to  be  very 
complete  in  immediate  relation  to  beds  of  the  Upper  Marine 
series.  But  the  absence  of  fossil  evidence,  and  the  manner 
in  which  the  several  deposits  are  separated  from  each  other, 
by  distance  or  faults  and  intrusive  rocks,  make  it  a  doubtful 
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matter  whether  these  apparently  similar  formations  are,  in 
reality,  members  of  the  same  horizon.  The  evidence  of 
brealu  in  the  series  at  Knockloftj,  and  on  the  Huon  Boad 
near  the  Old  Toll  Bar,  also  adds  perplexity  when  relationships 
are  sought  to  be  established.  And  much  observation  is  yet 
needed  before  it  is  possible  to  satisfactorily  determine  the 
true  relations  of  the  various  separated  sandstone  formations, 
lying  either  between  the  Upper  Paleozoic  Mudstones  or 
Upper  Carboniferous  Coal  Measures,  and  the  Coal  Measures 
of  Mesozoic  Age. 

Section  Fbom  the  Cascades  to  Knockloftt. 

The  series  of  sandstones  and  shales  between  the  bed  of  the 
creek  at  the  Cascades,  and  the  blow  of  intrusive  greenstones 
forming  a  conical  knoll  above  the  highest  sandstone  quarry 
on  Knocklofty,  is  about  800  feet  thick,  measuring  from  the 
bed  of  the  creek.  At  this  point  it  is  not  known  to  what 
depth  the  series  extend,  but  it  is  probable  the  thickness 
altogether  will  exceed  1,000  feet. 

The  following  is  a  description  of  the  series  exposed,  taken 
in  ascending  order : — 

1.  Yellow     fissile    sandstones,    splitting    up 

into  thin  evenly  bedded  flagstones         ...       20 

2.  Greyish  or  blackish  micaceous  bed  of  flaggy 

sandstone,  with  hardened  ferruginous 
nodules,  sometimes  enclosing  remains  of 
fossil  fish 5 

3.  Friable    mottled    shales — green,    red,   or 

yellow — with  obscure  impressions  of 
minute  strap-shaped  plants  (apparently 
slightly  unconformable  with  No.  3)        ...       60 

4.  Thick  bedded  sandstones — white,  red,  and 

yellow,  worked  throughout  for  building 
stone  with  thin  bands  of  fine  friable 
yellow  or  grey  shales  intercalated 
irregulary  at  intervals      715 

Total  Thickness  800 
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OBSERVATIONS  OP  COMET  OP  JULY  AND  AUGUST, 
1889,  TAKEN  AT  LAUNCESTON,  TASMANIA, 
LAT.  4r  26'  01";  LONG.  9^  48'  31"  EAST. 

By  A.  B.  Biggs. 

The  comet  was  first  observed  here  on  26th  July,  faintlj 
Tisible  without  telescope.  Tail  about  Ideg.  ia  length,  its 
position  angle  estimated  at  140°+..  Nucleus,  sharp  and 
starlike,  about  7  mag.,  surrounded  with  considerable  nebu- 
losity. Position  (approximatelj)  R.A.,  13hrs.  21|min.  S. 
Dec.  23°  07'.  (This  and  the  position  readings  given  below 
were  merely  the  readings  of  the  rough  home-made  circles  of 
the  equatorial,  and  make  no  pretension  to  exactness.)  The 
star  comparison  measures  were  all  taken  with  a  Bar  Micro- 
meter, equilateral  triangle,  and  are  apparent  difference 
measures  only,  uncorrected  for  refraction,  etc.  Owing  to 
persistent  cloudy  and  unsettled  weather,  very  few  oppor- 
tunities for  star  measures  were  afforded.  Circle  readings  for 
position  were  taken  as  often  as  opportunity  offered. 

Tdeseope. — ^Reflector,  8iin.,  silver  on  glass  by  Browning. 


Appabbvt  Dipt. 

E.A.  AND  N.P.D.    Comet 

PBOM   StAE. 

Date. 

L.M. 
Time. 

Dili.  B.  A. 

Difl. 
N.P.D. 

H 

d 

Star. 

Cknnet. 

Approximate 
Place  of  Comet. 

Aug. 

h.    m.    B. 

DL     8. 

m.    8. 

B.A 

h.    m.   8. 

O 

2 

20    81    18 

+  0-18-75 

+  2    16-8 

2 

Msee  below) 

S.F. 

14    24    80 

-50 

2 

21    67    42 

+8-02-6 

-14    62-2 

aa04  Viig.) 

N.F. 

„ 

f> 

8 

22    11    09 

-1-06-7 

+  0-86-8 

0 

S.P. 

14    81    80 

-  8    06 

8 

22    27    26 

+0-20-6 

-17-26-8 

d 

N.P. 

»i 

i» 

16 

21    65    13 

-1-08-4 

+  20-03-8 

17Serp. 

8.P. 

16    81    — 

+14    61 

17 

22    24    23 

+1-62-5 

-28-28-8 

19Serp. 

N.F. 

15    88    - 

+16    48 

27 

10    40    05 

-1-07 

+  24-21 

lOHerculia 

S.P. 

16      6    - 

+28    26^ 

Notes  and  EEFEBBNCES.^-August  2.  a, — 104  Virg.  (?) 
i, — About  7  mag.y  close  to  a  small  nebula,  "  70  "  (Proctor's 
Atlas),  looking  like  a  detached  wisp  of  tbe  comet,  c. — ^A 
aninute  star  (lO'llm.). 

August    8.—"c"   "  d  "—Not  identified,  eacb  7m.  + 
„        17. — ^Brigbtness  of  nucleus,  about  dm. 
„         „  — ^Tail  estimated  about  10'  length. 
„         „  —  „    Position  angle,  120°^ 

N.B.— The  brightest  star  available  always  selected,  except 
«8  to  6,  August  2,  on  account  of  proximity  to  nebida. 
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EECENT  MEASTJEES  OP  "a.  CENTAURL'' 

By  a.  B.  Bioas. 

As  an  illustration  of  the  efficiency  of  the  Micrometer 
described  in  my  former  paper,  I  give  the  following  series  of 
measures,  in  their  order,  extending  from  26th  May  to  21st 
November,  1888  :— 

Distance  Readings  15"-60  16"01  17'''IS  17"-40  W'9S  17"16 
Position  Angle  201°-5    203°'5     204°    204°-2     205°-4  203^7 

Summary  Table,    Mean  Date  188871      ]      Total  No.  of 
„      Distance  16"71      >     Observations 

„      Posn.  Angle  203°7        )  25. 

I  also  give  for  comparison,  measures  taken  with  the  Filar 
Micrometer,  from  19th  March  to  26th  May,  1888 ;  and  from 
19th  September  to  21st  November,  1888  :— 

Mean  of  both 
Columns. 


Mean  Date       1888*35 

„      Distance 16"*45 

„      Position  Angle  203" -34 

Total  No.  of  Observa"*  14 


1888*82 

ir-io 

204-6 
29 


1888-58 
16"-77 
203^-97 
43 


I  reckon  the  variation  at  the  present  time  at  +  l"-00  per 
annum  for  distance,  and  +  0°-7  for  position  angle.  To 
the  foregoing  means  of  measures  up  to  epoch  1889-00,  we 
shall  have  to  multiply  these  rates  of  variation  by  (1889  - 
1888*71  =  )  0-29:— and  (1889-1888-58  =  )  0*42  respectively. 
Applying  the  corrections  thus  obtained,  we  may  make  the 
following  comparisons.  In  the  third  column  I  give  the 
corresponding  ngures  from  my  Ephemeris— (Society's  Vol.^ 
1887,  page  82)  :— 

EPOCH,  1889-00. 
Micrometer  ABB  Filar  Ephemeris 

Distance  l7''-00  17''-19  17''*00 

Position  Angle  203'-90  204°-26  202^-90 

I  think  it  probable  that  the  Ephemeris  is  in  error  about 
1  degree  in  Position  Angle. 

T^  measures  of  distance  by  the  Filar  were  all  taken  as 
differences  of  Declination,  and  were  reduced  to  direct  distance 
by  the  secant  of  the  Position  Angle. 

The  specially  favourable  conditions  which  this  star  affords 
for  double  star  observations,  as  well  as  the  particular  interest 
which  attaches  to  it  on  many  accounts,  e8X)eciaUy  to  us  in  the 
South,  wiU,  I  tiiist,  be  sufficient  excuse  for  my  having  dealt 
with  so  much  detail 
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MISSION  OF  THE  FRENCH  GOVERNMENT. 
By  a.  Ma^ult. 

(Chabts  I,  n,  m,  IV.) 

More  than  a  year  ago  Mr.  McCljmont  spoke  to  me  of  tHe 
charts  of  which  copies  are  attached  to  this  paper.  He 
explained  at  the  last  meeting  of  the  Royal  Society  the 
manner  in  which  he  had  become  acquainted  with  their 
existence.  I  am  sorry  that  it  has  not  fallen  to  his  lot  to 
formally  present  them  to  you,  for  the  Society  is  really 
indebted  to  him  for  their  possession.  Furthermore,  in 
making  the  presentation  he  would  have  been  much  more  able 
to  accompany  the  gift  with  an  explanation  of  the  character 
and  history  of  the  charts.  Another  gentleman  to  whom 
thanks  are  due  is  my  friend  Monsieur  Adelphe  Patricot,  of 
St.  James's,  Paris,  who,  after  some  little  difficulty,  overcame 
the  prejudice  that  the  French  authorities  have  to  allowing 
plans  and  maps  to  be  copied,  and  then  insisted  on  taking 
upon  himself  the  cost  of  having  fac-simile  tracings  made» 
Acknowledgments  are  also  due  to  the  Hon.  E.  N.  C.  Braddon, 
who,  when  Minister  of  Lands  and  Works,  authorised  the 
reproduction  of  the  charts  at  the  Government  Photo- 
lithographic Establishment. 

Chasts  op  Mabion'b  Expedition,  1772. 

The  two  charts  that  are  respectively  called  (1),  Cote  des  Terre$ 
de  Diemen  parcourues  en  Mars  1772  par  la  flute  du  Boy  U 
Mascarin,  and  (2),  Terres  de  Diemen  faiaantpartie  de  la  Nouvelle 
ffollande  la  phis  grande  Isle  connue  leve  du  bord  du  Vau  le 
Marquis  de  CaMries  enfaisant  route  le  long  de  la  cote.  Par 
Mr.  du  Clesmeurf  are  particularly  interesting.  It  will  be 
remembered  that  the  first  visitors  to  land  in  Tasmania  after 
l^sman's  time  were  the  French  in  these  vessels.  The 
expedition  carried  out  in  them  was  undertaken  at  the  cost 
of  Captain  Marion  du  Fresne,  whose  grade  in  the  French 
Navy  was  "Captain  of  fire-ship."  The  authorities  of 
Mauritius  allowed  him  to  charter  two  of  the  Government 
vessels  in  the  Colonial  Service,  the  storeship  Le  Mascarin^ 
the  tonnage  of  which  is  not  given^  and  the  Marquis  de 
CastrieSf  apparently  a  smaller  vessel,  and  to  man  them  at  his 
own  pleasure.      He  himself  took  command  on  board  the 
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MoBcarin^  with  Mons.  Crozet,  wHo  also  was  Capitaine  de 
brulot,  as  his  second  on  board,  and  gave  the  command  of  the 
MarquU  de  Coitries  to  the  Cheyalier  du  Clesmeur,  who  was 
second  in  command  of  the  expedition,  and  succeeded  to  the 
«itire  command  on  the  death  of  Marion. 

An  account  of  the  expedition,  under  the  title  "  New  Voyage 
to  the  South  Sea,"  was  published  in  Paris  in  1783,  l>eing 
compiled  from  the  plans  and  journals  of  Crozet.  Orozet 
ignores  as  much  as  possible  Captain  du  Clesmeur,  who 
eyidentij  knew  it,  and  also  of  the  proposed  publication  of 
the  journal.  For  the  editor  of  the  journal  prefixes  to  it  a 
**  preliminary  discourse,"  the  reading  of  which,  he  says,  *^  is 
indispensable  to  rectify  some  important  points  in  the  narra- 
tive  of  the  voyage ; "  and  in  which  he  declares  that  it  was 
only  on  the  eye  of  publication  that  he  learnt  that  da 
Clesmeur  succeeded  to  the  command  on  the  death  of  Marion. 
For  in  the  journal  Crozet  never  once  mentions  du  Clesmeur's 
name,  from  the  time  of  Marion's  massacre  until  the  moment 
when  the  vessels  are  parting  company  at  Manilla,  but  always — 
even  in  relation  to  matters  on  boara  the  Ccutrtes — says,  "  I 
did  this/'  *'  I  ordered  that,"  as  if  he  were  in  supreme  com- 
mand. The  editor  of  liie  journal  therefore  requests  the 
reader  to  note  that  everything  done  after  Marion's  death 
was  done  under  the  command  of  du  Clesmeur  and  not  of 
Crozet. 

It  is  necessary  to  note  this  jealousy,  as  it  explains  some  of 
the  events  that  came  to  pass,  and  some  of  the  results  of  the 
expedition.  Its  main  object  was  to  seek  the  great  south 
land.  Marion  left  the  Mauritius  in  October  1771,  and  after 
some  detention  at  Bourbon,  Madagascar,  and  the  Cape  of 
^Good  Hope,  left  this  last  on  the  28th  December  in  that  year. 
On  the  19th  January,  1772,  he  discovered,  after  having 
looked  for  Losier-Bouvet's  Cap  de  la  Circoncision  in  the  wrong 
place, — ^the  islands  now  called  Prince  Edward's  or  Marion's, 
but  which  he  himself  named  Terre  d'  Esp^rance.  While 
examining  the  islands,  the  Mascarin,  by  disregarding  the  then 
acknowledged  **  rules  of  the  road,"  ran  foul  of  the  Castries^ 
which  was  lying  to,  and  carried  away  her  bowsprit  and  fore- 
mast. Crozet,  who  mentions  the  accident,  carefully  avoids 
details  as  to  cause.  Jury  masts  were  rigged  up,  and  it  seems 
that  the  Casiriee  after  the  accident  was  still  a  better  sailor 
than  her  consort,  and  du  Clesmeur  told  Marion  he  was  ready 
to  go  wherever  he  wished.  But  Crozet  says  that  the  condition 
of  the  Castries  prevented  Marion  from  carrying  out  his 
intention  of  going  southward.  Sailing  eastward,  the  islands 
now  called  the  Crozets  were  discovered  on  the  22nd  January, — 
they  were  first  sighted  from  du  Clesmeur's  ship, — but  like 
other  injustices  in  nomenclature,  record  the  name  of  a  man 
.to  whom  none  of   the  credit  of  their  discovery  is    due. 
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l!jeaTing  the  Crozets  the  ships  were  steered  due  eastward 
until  they  passed  the  longitude  of  St.  Paul's  Island,  and  then 
were  headed  towards  the  land  discovered  by  Tasman.  This 
was  first  sighted  on  the  3rd  March,  when  Crozet  calculated 
that  they  were  in  latitude  42deg.  56min.  south.  The 
longitude  as  given  in  the  "New  voyage"  is  so  evidently 
incorTect~126deg.  20inin.  east  of  Paris — that  I  will  not 
here  allude  to  it  but  to  say  that  it  certainly  is  a  misprint. 

Crozet  gives  no  account  of  the  voyage  round  the  south  end 
of  the  island,  simply  saying: — "The  chart  that  I  have 
prepared  of  the  Terres  de  Di^men  will  give  an  exact  idea  of 
the  configuration  of  these  lands,  and  of  the  route  we  followed 
till  we  anchored  in  a  bay  named  bv  Abel  Tasman,  Frederic 
Henry's  Bay,  which,  according  to  tiiat  naviagator,  is  situated 
in  43aeg.  lOmin.  of  south  latitude."  The  chart  thus  referred 
to  is  given  in  the  "  New  Voyage  "  on  a  very  small  scale — the 
whole  south  coast  of  the  island  being  shown  in  a  space  of 
less  than  two  inches,  and  no  latitude  or  longitude  is  marked. 
Flinders,  in  the  introduction  of  his  "Voyage  to  Terra 
Australis,"  says  of  it : — "  The  chart  of  Mons.  Crozet,  which 
accompanies  the  voyage,  appears,  though  on  a  very  small 
scale,  to  possess  a  considerable  degree  of  exactness  in  the 
form  of  the  land.  The  wide  opening  called  Storm  Bay  is 
distinctly  marked ;  as  is  another  bay  to  the  westward  with 
several  small  islands  in  it,  the  easternmost  of  which  are  the 
BareeTs  Eylanden  of  Tasman." 

A  very  cursory  examination  of  this  small  engraved  chart 
will  show  that  it  is  a  reduction  made  from  the  first  of  the 
charts  mentioned  above,  and  this  leaves  no  room  for  doubting 
that  the  manuscript  chart  copied  at  Paris  is  the  original  one 
prepared  by  Crozet  himself  on  the  Mascarin  and  during  ics 
passage  along  the  coast.  The  track  of  the  course  made  is 
given,  with  soundings  and  with  the  position  of  the  ship  at 
various  hours  every  day  during  the  passage.  These  details 
enable  us  to  correct  an  error  into  which  Flinders  has  fallen. 
He  says,  after  mentioning  the  sighting  of  land  on  the  3rd 
March,  1772  : — "  Steering  eastward  rotmd  all  the  rocks  and 
islets  lying  off  the  south  coast,  he  arrived  on  the  evening  of 
the  4th  in  Frederik  Hendrik's  Bay."  Flinders  obtained  this 
second  date  by  deducting  the  six  days  Marion  is  said  to  have 
stayed  in  the  bay  from  the  date— the  10th  March — when  he 
quitted  it  for  New  Zealand.  But  the  **  New  Voyage  "  is  so  full 
of  misprints  in  figures  that  it  is  not  to  be  depended  upou 
without  checking.  This  chart  of  Crozet's  affords  such  a 
check.  From  it,  it  is  evident  that  after  sighting  land,  Marion 
in  the  Mascarin,  steering  south-east,  arrived  south  of  the 
Mewstone  about  6  o'clock  in  the  evening  of  the  3rd  March. 
He  probably  lay  to  for  the  night,  but  by  5  o'clock  on  the 
morning  of  the  4th  he  had  drifted  down  to  44deg.  of  south 
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latitude  off  Soutb-east  Cape.  Then  steering  north-east,  at 
midday  he  was  south  of  Tasman's  Head,  and  passed  the  night 
off  Storm  Bay.  He  doubled  Tasman's  Island  at  8  o'clock  on 
the  morning  of  the  5th, — at  noon  was  off  the  Yellow  Bluff, 
and  must  hare  anchored  in  Frederik  Hendrik  Bay,  now 
called  Marion  Bay,  early  in  the  afternoon. 

I  do  not  think  that  Minders,  if  he  had  seen  Orozet's  chart 
on  this  larger  scale,  would  haye  expressed  the  flattering 
opinion  above  given  as  to  its  exactness  in  the  form  of  the 
land.  The  longitudes  given  on  this  chart  and  in  the  *'  New 
Voyage  "  are  so  far  out  as  to  be  inexplicable.  On  the  chart  the 
longitude  of  the  anchorage  is  given  as  141deg.  30min.  east  of 
Paris — this  probably  being  the  result  of  reckoning  and 
observation  during  the  voyage.  At  the  anchorage  Crozet 
says,  "  I  made  several  observations  for  longitude  and  I  found 
it  to  be  143deg.  east  of  Paris."  This  is  more  than  2^deg.  out  I 
In  the  simpler  matter  of  latitude  he  is  also  wrong,  giving  quite 
a  false  impression  of  the  trend  of  the  south  coast  by  making 
South-west  Cape  more  southerlv  than  South-east  Cape. 

But  it  is  in  comparing  this  chart  with  the  one  made  at  the 
same  time,  and  in  similar  circumstances  by  du  Clesmeur  on 
board  the  Castries,  that  the  work  of  Crozet  most  shows  its 
inferiority.  From  the  tracks  laid  down  on  the  respective 
charts,  and  from  the  soundings  given,  it  is  evident  that  in 
sailing  down  the  west  coast  the  Mascarin  was  the  nearer  in. 
shore.  Crozet  could  therefore  see  the  opening  into  Port 
Davey,  which  du  Clesmeur  could  not.  This,  and  perhaps  the 
entrance  to  D'Entrecasteaux  Channel,  are  the  omj  points  in 
which  the  Mascwrin  chart  is  superior  to  the  Castries  one. 

From  du  Clesmeur's  chart  it  is  evident  that  the  Castries  had,, 
as  usual,  outsailed  the  Mascarinyior  she  had  to  lie  to  to  allow 
Marion  to  come  up.  The  rocks  and  high  land  near  Mainwaring 
Cove  were,  in  the  distance,  taken  to  be  islands.  Becky  Point 
is  distinctly  and  accurately  laid  down.  The  De  Witt  range 
and  the  hills  on  Point  St.  Vincent  which  mask  the  entrance  to 
Port  Davey  were  mistaken  for  islands,  the  lower  land  between 
them  not  being  seen.  If  the  coast-line  be  carried  along 
the  west  side  of  these  mistaken  islands  and  carried  back 
along  the  eastern  side,  Point  St.  Vincent  and  the  entrance  to 
Port  Davey  will  be  more  accurately  shown  than  on  Crozet's 
chart.  All  the  salient  points  of  the  south  coast,  from  the 
South-west  Cape  to  Tasman's  Head,  are  accurately  given  with 
the  islands  lying  off.  The  far  end  of  the  bays  and  bights,  not 
being  seen,  are  less  accurately  shown.  In  Storm  Bay  and 
eastward  and  northward  to  the  anchorage  in  Frederik  Hen^nk 
or  Marion  Bay,  the  Castries  went  furUier  in,  and  along  this 
part  of  the  course  the  chart  is  wonderfully  accurate — in  fact 
VOL  some  places  more  accurate  than  Flinders'. 

It  is  not  often  that  one  has  a  chance  of  comparing  the 


BT  A.  MAULT.  Ill 

impressions  made  by  tHe  same  coast-line,  seen  at  the  same 
time,  and  in  almost  identical  circumstances,  by  two  navigators 
of  the  same  nation  and  of  equal  standing.  The  result  of  the 
comparison  in  this  case  makes  us  regret  that  the  recording  of 
the  whole  of  Marion's  expedition  had  not  fallen  to  the  lot  of 
du  Clesmeur  instead  of  Crozet.  One  more  word  and  I  have 
done  with  this  part  of  my  subject.  What  is  now  called  Maria 
Island,  Marion  named  St.  Mary's  Isle.  Could  not  the  proper 
name  be  reverted  to  P 

Chart  of  Captain  Hayes'  Discovebibs. 

Mr.  J.  B.  Walker  has  recently  called  your  attention  to  the 
sole  expedition  for  discovery  sent  under  the  auspices  of  the 
East  India  Company  into  these  seas — that  commanded  by 
Captain,  afterwards  Sir  John  Hayes,  who  visited  the  Derwent 
in  1794.  Mr.  Walker  further  told  you  how  "the  vessel  carry- 
ing Hayes'  charts  and  papers  to  England  was  captured  by  the 
French",  and  all  his  journals  taken  to  Paris,  and  the  result  of 
his  voyage  was  lost."  I  think  this  is  rather  too  sweeping  an 
assertion,  for  it  is  evident  from  the  narrative  of  Flinders 
that  **  sketches "  of  Hayes'  charts  were  known,  and  that 
Hayes'  nomenclature  of  localities  was  in  many  cases  adopted. 
I  think  it  probable  that  the  originals  or  copies  of  these  charts 
were  kept  in  the  Marine  Office  at  Calcutta,  and  it  was  from 
these  that  the  chart  published  by  Arrowsmith  in  1798  was 
taken.  It  is  a  copy  of  this  chart  (3)  that  I  now  present  to 
you. 

As  for  the  history  of  this  copy  I  think  that  probably  it  is 
as  follows : — It  is  entitled,  Chart  of  Several  Harbours  in  the 
South  East  part  of  Van  Dieman^s  Land,  London  :  Published 
January  1st,  1798,  By  A.  Arrowsmith^  Ba^thbone  Place, 
Though  it  is  said  to  be  '*  published,"  the  copy  in  the  French 
archives,  from  which  this  copy  I  have  was  traced,  is  in  manu- 
script and  is  kept  with  the  next  chart  I  have  to  describe,  that 
is,  one  of  Flinders'.  In  the  "  Observations "  on  this  latter 
chart.  Flinders  says  : — "  The  details  of  the  south-east  part  of 
Van  Diemen's  Land  are  taken  from  a  manuscript  plan  made 
by  Mr.  J.  Hayes  who  visited  that  part  in  a  ship  called  the 
JDuke  sent  out  from  Bengal.  Henshaw's  Bay  and  Cape 
Hanson  of  his  chart  are  Frederic  Henry  Bay  and  Cape 
Pillar,  of  which  we  have  restored  the  names,"  etc.  Now  the 
parts  of  D'Entrecasteaux  Channel  not  seen  by  Flinders 
are  exactly  reproduced  by  him  in  his  chart  as  they  are  laid 
down  in  this  published  chart,  but  the  names  mentioned  by 
him  are  different.  I  would  therefore  venture  to  suggest  that 
Flinders,  when  at  home  in  the  winter  of  1800-1801,  obtained 
a  copy  of  Hayes'  published  chart,  which  was  not  identical  with 
the  manuscript  one  he  had  before  seen,  and  that  it  was  found 
4unong  his  papers  when  they  were  taken  from  him  in  the 
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Mauritius ;  that  tHo  draughtsman  who  copied  Flinder's  charts 
that  I  am  about  to  describe,  seeing  the  reference  therein  to 
Hayes'  chart,  copied  the  published  one  as  giving  further 
details  about  the  country  tnat  was  evidently  then  claiming 
much  attention  from  the  French,  and  that  it  was  thus  that  & 
manuscript  copv  of  an  enmived  chart  found  its  way  into  the 
Hydrographical  Office  at  Paris. 

This  copy  of  Hayes'  chart  is  furthermore  interesting  in 
connection  with  the  history  of  names  of  places  in  these  parts. 
For  instance,  it  is  curious  to  note  how  Ray-Taylor's  Bay 
has  become  Great  Taylor's  Bav.  And  the  name,. 
'< Admiral  D'Entrecasteaux  Bay"  shows  that  Hayes  had 
heard  of  the  French  navigator's  voyage. 

I  mav  mention  that  one  of  our  fellow-members,  Colonel 
Cruicksfaank,  is  a  great-grandson  of  Sir  John  Hayes,  and  have 
pleasure  in  adding  that  he  has  promised  to  obtain,  if  possible,, 
copies  of  all  documents  relating  to  the  expedition  that  niay 
exist  among  the  family  papers  in  England,  or  in  the  Marine 
Office,  Calcutta. 

Chabt  op  Flindebs'  and  Bass'  Discoveries. 
The  last  of  the  charts  (4)  I  have  to  describe  is  one  of 
exceptional  interest.  It  is  entitled,  Carte  du  Bitroit  de 
Basse  entre  la  Nouvelle  Oalles  Meridionale  et  la  Terre  de 
Biemen  Lev6e  par  M,  Flinders,  LietUenant  du  Vaisseatu 
Anglais  la  Eeliancs,  par  ordre  de  M,  le  Oouvemeur  Hunter  en 
1798  et  1799."  Notwithstanding  the  title,  it  embraces  the 
whole  island  of  Tasmania,  and  there  are  laid  down  on  it  the 
tracks  made  in  the  following  voyages : — 

1.  Bass'  voyage  in  the  whaleboat  from  Sydney  to  Western 

Port  in  1 797-8,  whereby  the  existence  of  a  strait  between 
Australia  and  Van  Diemen's  Land  was  virtually  proved. 
I  am  not  aware  of  the  existence  of  any  other  chart  show- 
ing this  track. 

2.  Flinders'  voyage   in  the   schooner  Francis  from  Sydney 

to  Furneaux  Islands  in  1798. 

8.  Flinders'  and  Bass'  voyage  in  the  sloop  Norfolk  round  the 

Island  of  Van  Diemen's  Land  in  1798-9.    In  the  charts 

the  Frenchman  who  was  stealing  Flinders'  observations 

has  called  this  sloop  the   "  Jackson,'*  in  specifying  the 

routes,  confusing  the  name  of  the  little  vessel  with  that 

of  the  port  from  which  she  sailed.    He  calls  her  by  her 

right  name  elsewhere.    He  frequently  mistakes  English 

manuscript  figures,  especially  a  long  drawn  1  for  the  long 

drawn  French  5,  the  8  for  the  5  also,  and  the  6  for 

the  8. 

The  longitudes  on  the  chart  are  taken  from  the  meridian  of 

Paris.  The  following  "Observations"  are  made: — "The  voya^» 

of  M.  Flinders,  second  Lieutenant  of  the  English  ship,  th& 
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BeUance,  round  Van  Piemen's  Land,  was  made  in  the  oolonial 
sloop  Norfolk  of  Port  Jackson.  The  position  of  Port  Dalrjmple 
is  fixed  by  6  sets  of  lunar  distances,  taken  in  each  direction 
with  2  sextants.  The  rest  of  the  northern  and  western 
coast  have  been  traced  by  estimates  corrected  by  observations 
along  the  coast ;  but  on  arriving  at  South-west  Cape  our 
longitude,  compared  with  that  deduced  from  Cook's 
observations,  was  only  8min.  in  error.  This  error  seemed  to 
us  so  small  that  we  changed  nothing  in  the  chart  we  had 
made.  Adventure  Bay  is  copied  from  the  plan  of  Captain 
Cook  (8th  Edition,  Dublin),  Swilly  Bock  or  Pedra  Blanca  is 
placed  59min.  of  longitude  to  the  east  of  South-west  Cape, 
according  to  the  table  in  Cook's  voyage,  which  aoreed  with 
the  observations  we  made.  The  east  coast,  where  shown  by  a 
simple  line  without  shading,  is  traced  from  Captain  Furneaux, 
and  copied  from  a  chart  of  New  South  Wales,  of  which  the 
scale  was  about  an  inch  to  the  degree  of  longitude.  The 
shaded  part  of  the  coast  in  the  neighbourhood  of  Oyster 
Bay  is  copied  from  a  plan  of  7in.  to  the  deg.  made  by  J.  H. 
Cox  and  published  by  Mr.  Dalrymple  in  1791.  The  details  of 
the  south-east  part  of  Van  Diemen's  Land  are  taken  from  a 
manuscript  plan  made  by  Mr.  J.  Hayes,  who  visited  that  part 
in  a  ship  called  the  DuJce,  sent  out  from  Bengal.  We  cannot 
answer  for  their  exactitude.  Henshaw's  Bay  and  Cape 
Hanson  of  his  chart  are  Frederic  Henry  Bav  and  Cape 
Pillar,  of  which  we  have  restored  the  names  in  this :  we  have 
also  made  some  slight  changes  in  the  names  of  points 
surveyed  from  the  sloop :  the  ports  and  bays  of  his  chart 
were  called  coves,  and  the  rivers  creeks. 

"The  coast  of  New  South  Wales  from  Port  Jackson  to 
Western  Port  was  surveyed  by  Mr.  Bass  in  a  whaleboat.  The 
shaded  parts  are  copied  from  a  sketch  he  made  of  it  b^r  sight. 
The  cape  called  Bam's  Head  having  been  placed  in  the 
position  fixed  by  Cook  and  taken  as  a  datum  point,  the  long 
coast  beyond  it  has  been  extended  further  than  shown  in  thd 
sketch,  in  order  to  place  Cape  Wilson  in  the  position  it  ought 
to  have  relatively  to  Fumeaux  Lslands.  Little  confidence 
can  be  placed  in  estimates  of  courses  made  in  waters  like 
these,  where  there  are  strong  currents,  and  it  is  onlv  by 
estimate  that  these  points  have  been  fixed.  The  islands 
were  placed  by  Captain  Fumeaux  eastward  of  their  real 
position :  they  have  been  marked  here  after  the  observations 
made  at  Port  Dalrymple  and  the  estimated  course  from  that 
Port  to  the  Swan  Islainds. 

''  The  beginning  and  end  of  an  eclipse  of  the  moon,  observed 
at  the  east  end  of  Preservation  Island,  save  148deg.  37min. 
dOsec.  of  east  longitude  from  Greenwich,  148deg.  (146deg.) 
17min.  SOsec.  east  of  Paris." 

Then  follow  the  symbols  giving  the  various  routes ;  after 
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which  the  "  Observations  "  continue : — "  The  double  arrows 
show  the  direction  of  the  tides. 

"  In  the  River  Derwent,  high  water  at  8  hours.  Height 
above  low  water  4  or  5  feet.  These  tides  are  f eeble,  and  do 
not  appear  to  always  coincide  with  full  and  new  moon. 
Sometimes  thej  have  an  opposite  course.  We  have  grounds 
for  suspecting  an  under-current  in  a  contrary  direction." 

What  is  the  history  of  this  chart  ? 

You  will  remember  that  when  Flinders  was  kept  prisoner 
in  the  Mauritius  his  books,  charts  and  papers  were  taken 
from  him.  After  many  reclamations  most  of  them  were 
returned  to  him  in  the  seventh  or  eighth  month  of  his 
captivity.  In  recording  this  he  says : — "  Word  had  been  sent 
me  privately  that  the  trunk  had  been  opened  and  copies  taken  of 
the  charts — (the  italics  are  Flinders')  but  to  judge  from 
appearances  this  was  not  true ;  and  on  putting  the  question 
to  Colonel  Monistrol,  whether  the  trunk  or  papers  had  been 
disturbed,  he  answered  by  an  unqualified  negative."  No 
one  who  knows  Colonel  Monistrol  from  Flinders'  graphic 
narrative  will  doubt  the  Colonel  for  a  moment.  But  no  one 
who  knows  from  the  same  source  the  Governor  of  the  colony, 
General  De  Caen,  will  hesitate  for  a  moment  in  thinking  that 
he  was  capable  of  tampering  with  the  charts,  and  that  if  he 
did  so  he  would  take  good  care  that  the  honest  Colonel  should 
not  know  it.  My  own  opinion  is  that  the  private  letter  was 
right — the  trunk  had  been  opened,  and  the  charts  copied — 
and  the  manuscript  from  which  this  photo-lithograph  was 
taken  is  one  of  the  copies.  I  think  this  is  capable  of  as  much 
demonstration  as  is  possible  in  such  a  matter. 

Apart  from  the  fact  that  other  information  was  sent  to 
Europe  about  Flinders'  voyages  that  could  only  have  been 
obtained  from  Flinders'  papers — for  instance,  that  which 
he  refers  to  as  having  been  given  in  the  Moniteur  of  July  7th, 
1804— which  shows  that  the  papers  had  been  read  and  a 
prScis  made  or  copies  taken,  there  is  a  great  deal  of  internal 
evidence  that  the  copy  of  this  chart  was  made  during  the 
time  of  Flinders'  detention  in  the  Mauritius. 

In  the  first  place  this  chart  contains  exactly  all  that 
Flinders  knew  of  Yan  Diemen's  Land  at  that  time  —no  more 
and  no  less.  It  is  true  that  some  of  Flinders'  charts  had 
been  published  in  England  after  the  return  of  the 
Eeliance  in  the  end  of  1800,  but  it  is  hardly  likely  that  they 
were  so  published  till  after  Flinders  had  left  England  in  the 
Investigator  in  May,  1801.  I  have  not  seen  one  of  these 
published  charts,  but  think  that  they  were  not  precisely 
similar  to  this,  seeing  that  Flinders,  in  his  published  charts, 
puts  in  only  his  own  course,  whereas  in  this  he  marks  Bass* 
whaleboat  track.  Again,  if  this  copy  were  not  taken  from 
Flinders'  papers, why  was  it  taken  at  all?    If  the  published 
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chart  was  in  French  hands  there  was  no  need  to  copy  it  in 
manuscript. 

Then  there  is  some  internal  evidence.  In  the  '*  Observations  " 
above  given  the  French  copyist  begins  in  the  third  person, 
bat  at  the  end  of  the  first  sentence  incontinently  drops  it, 
and  evidently  translates  exactly  what  is  before  him.  This 
greatly  differs  from  Flinders'  style  when  relating  any  of  his 
own  proceedings  only,  for  he  always  uses  the  first  person 
singular.  I  think,  therefore,  that  the  **  we  "  used  here  shows 
that  these  "  Observations  "  were  written  while  Bass  was  still 
with  him,  and  before  Bass  had  made  any  separate  report  to 
the  Port  Jackson  authorities. 

Again,  when  Flinders  was  surveying  Frederic  Henry  Bay 
he  }^  not  seen  any  charts  or  details  of  D*£ntrecasteaux's 
expedition,  and  consequently  it  is  quite  natural  for  him  then 
to  copy  from  Hayes'  chart  and  make  the  observation  above 
quoted.  But  when  in  England  in  1800  he  could  have 
obtained  details  of  the  French  discovenes,  and  would  hardly 
have  published  the  less  accurate  work.  In  his  great  atlas  he 
unhesitatingly  prefers  D'Entrecasteaux,  and  dismisses  Hayes 
with  rather  scant  courtesy. 

As  for  the  object  for  which  the  chart  was  copied  it  was 
probably  in  connection  with  some  designs  of  the  French 
colonial  authorities  in  regard  to  the  occupation  of  Van 
Diemen's  Land.  General  De  Caen  no  doubt  fully  shared  in 
the  desire  to  extend  French  territory  in  this  direction,  and 
thought  that  all  information  regarding  the  island,  and 
especially  the  south-east  part  of  it,  would  be  useful.  If  he 
knew  of  the  beginning  made  of  English  occupation,  he  was 
not  the  sort  of  man  to  be  turned  from  his  purpose  by  such 
an  act.  It  may  hereafter  be  found  that  the  real  explanation 
of  Flinders'  unjustifiable  and  otherwise  inexplicable  deten- 
tion at  the  Mauritius  was  connected  with  De  Caen's 
suggestions  to  the  French  Q-ovemment  of  an  occupation  of 
Van  Diemen's  Land.  No  doubt  it  was  thought  that  the 
changing  of  English  into  French  longitudes  would  facilitate 
the  comprehension  of  the  chart  in  Paris.  It  would  be  easily 
done  by  ruling  the  parallels  2deg.  20niin.  east  of  those  given 
on  the  original.  It  is  pleasant  to  note  that  the  copy  contains 
no  trace  of  a  desire  to  rob  Flinders  of  the  credit  of  his 
discoveries. 

But  the  chart  taken  by  itself  is  very  interesting  as  showing 
what  was  known  of  our  island  at  the  moment  of  its  first 
occupation  by  our  countrymen,  and  as  such  I  have  great 
pleasure  in  presenting  it  to  you.  The  concluding  paragraph 
t>f  the  "Observations"  shows  how  careful  an  observer 
Flinders  was,  and  contains  a  suggestion  in  regard  to  the 
anomalous  character  of  the  tides  in  the  Derwent  that  may  be 
of  great  use,  and  which  I  will  not  forget. 


116  NOTES  ON  CHABT8  OF  THE  COAST  OF  TASMANIA. 

DiBOTTSSION. 

Mb.  J.  E.  McClymont  complimented  Mr.  Mault  on  th^ 
careful  stody  he  had  made  of  these  charts.  Their  friends  in 
Canada  had  set  them  an  example  in  this  department  of  work. 
The  Boyal  Society  there  published  from  time  to  tim^ 
historical  researches,  largely  regarding  the  early  exploration 
of  their  noble  Gulf  of  St.  Lawrence.  The  Canadians  had  to 
go  back  350  years ;  as  we  stood  much  nearer  the  origins  of 
our  history  than  they  did,  it  would  be  a  crying  disgrace  to  us 
if  we  allowed  them  to  out-distance  us,  and  if  we  sluggishly 
left  to  our  descendants  historical  work  that  could  better  and 
more  easily  be  undertaken  to-day.  He  referred  especially  to 
the  discovery  and  exploration  of  the  Derwent  and  its 
approaches,  and  hoped  that  Mr.  Mault,  or  some  other  equally 
competent  person  would  take  the  matter  up  thoroughly,  and 
he,  for  one,  would  be  most  happy  to  render  all  the  assistance 
in  his  power.  They  had  a  glorious  heritage  in  this  river» 
with  its  maze  of  bay  and  island,  strait  and  peninsula^ 
wrought  out  of  the  blue  incandescence  of  a  summer  sea. 
This  intrica.te  net  had  involred  one  navigator  after  another  ; 
to  bring  order  out  of  the  confusion  by  tracing  the  develop- 
ment of  our  completed  knowledge  of  it  would  be  an 
admirable  intellectual  exercise. 

The  voyages  of  Kerguelen  and  Marion  du  Presne,  were 
historically  connected  with  those  of  Bouvet  de  Lozier 
and  Bougainville,  and  Marion's  later  discoveries  were  the  con*- 
firmation  of  those  of  Tasman.  The  voyage  of  Bouvet,  in  turn^ 
was  undertaken  for  the  French  East  India  Company  for  the 
purpose  of  discovering  in  the  Southern  Ocean  a  port  for 
their  outward-bound  vessels— an  idea  that  was  suggested  to 
the  minds  of  these  merchants  by  an  imperfect  record  of  the 
Yoyage  of  Gonneville  in  1503-1505.  The  tradition  in  France 
was,  that  this  merchant  of  Honfleur  had  been  cast  upon  a 
fertile  continent  and  amongst  a  race  of  genial  pagans  when, 
after  rounding  the  Cape  of  Good  Hope,  he  had  encountered 
a  violent  tempest  which  drove  him  out  of  his  course  to  India. 
The  tradition  has  been  traced  as  far  back  as  the  year  1658, 
when  the  Abbd  Binot-Paulmier  de  Gbnneville — a  descendant 
from  the  union  of  a  native  of  the  land  on  which  Gonneville  wad 
cast  with  a  relation  of  the  navigator — addressed  a  memoir  to 
the  Pope  begging  that  a  mission  might  be  sent  to  the  land  of 
his  origin.  Whether  the  Abb^  merely  adopted  a  current 
tradition  regarding  the  discovery  of  his  ancestor,  or  himself 
misinterpreted  the  account  of  the  voyage  as  given  in  a 
judicial  declaration  signed  by  Gonneville  and  his  officers,  we 
cannot  tell.  At  all  events  he  placed  the  discovery  south  of 
the  Cape,  and  identified  the  land  so  fortuitously  foimd  with 
the  legendary  Terra  Australis,  Bouvet's  attempt  to  follow  the 
course  taken  by  Gonneville  led  to  his  discovery,  on  the  1st 
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JanuATj,   1739,  of  the  Cap  de  la  Cireoneisiony  in  55  deg.  8.. 
^  deg.  E.    The  extreme  rigour  of  its  climate  was  inoom- 

r'ble  with  Gk>QneTiIle's  account  of  the  country  visited 
him.  Despite  much  difference  of  opinion  as  to 
(Bonneville's  actual  landfall,  some  placing  it  in  Yirginia, 
others  in  South  America,  and  others  in  the  lately  coasted 
New  Holland,  two  fresh  attempts  were  made  with  the  object^ 
not  only  of  finding  some  compensation  for  the  loss  to  France 
of  its  American  territory,  but  also  to  discover  the  southern 
land  supposed  to  lie  near  the  route  to  India.  These  voyages 
were  undertaken  by  the  captain  Kergueleu  de  Tremarec,  and 
were  as  fruitless  as  that  of  Bouvet,  for  they  only  resulted  in 
the  discovery  of  the  barren  Kerguelen  Laud,  in  49  deg.  3  min. 
S.,  68  deg.  18  min.  E.  Kerguelen  returned  full  of  the 
persuasion  that  Madagascar  was  the  Southern  Indies  of 
Oonneville.  When  Kei^aelen's  crews  were  freezing  on 
the  shores  of  his  new  antarctic  island,  Marion  was 
altering  his  course  from  an  easterly  one  between  the  parallels 
of  46  deg.  and  47  deg.  S.»  to  one  with  sufficient  southing  in 
it  to  fetch  his  ships  off  the  west  coast  of  this  island,  some- 
where between  Port  Davey  and  Macquarie  Harbour.  He  too 
bad  been  disappointed  in  the  weary  search  for  a  southern 
continent,  and  had  only  added  the  Prince  Edward  and 
Crozet  groups  to  our  cognizance  of  the  Southern  Ocean. 

The  interest  of  Marion's  voyage  lies  in  this — that  it  was 
the  last  French  vojage  ostensibly  undertaken  with  the  object 
of  discovering  the  Terra  Australia^  and  with  it  and  the  con- 
temporary voyages  of  Cook  the  belief  in  the  existence  of  a 
continent  reaching  as  far  north  as  45  deg.  or  50  deg.  S ,  may 
be  said  to  expire.  But  this  was  not  Marion's  own  opinion  or 
the  opinion  of  his  officers.  On  the  contrary,  Crozet  says 
expressly,  "At  that  point  where  we  then  were,"  namely, 
Possession  Island,  ''everything  promised  the  discovery  of 
the  southern  continent  could  we  only  have  continued  to  the 
S.E.,  but,  unfortunately,  the  state  of  the  Castries  since  she 
had  lost  her  masts  (through  a  collision),  did  not  permit  M. 
Marion  to  follow  in  its  fiill  extent  the  careful  project  he  had 
formed  for  the  discovery  of  these  lands."  Nouveau  voyage, 
p.  23.  Bochon,  editor  of  the  journals  of  Crozet  who  waa 
lieutenant  on  the  Mascarin^  does  not  agree  with  the  opinion 
that  the  change  of  route  was  due  to  the  accident  to  the 
Castries,  for  he  says  that  its  commander,  M.  Duclesmeur^ 
"  assured  M.  Marion  so  often  and  so  positively  of  his  ability 
and  willingness  to  follow  his  leader  that  M.  Marion  must  have 
had  some  other  reason  for  abandoning  his  original  plan  than 
that  above  assigned."  As  for  Marion's  place  in  relation  to 
his  successors,  it  is  this.  Our  complete  cognition  of  any 
portion  of  the  earth's  surface  is  generally  preceded  by  a 
careful  hydrographical  survey,  and  that  again  by  a  cursory 
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one,  which  has  confirmed  the  original  discoveiy.  Thus,  in 
Tasmania,  the  labours  of  Hayes  and  Flinders,  of  Baudiii 
and  D'Entrecasteauz,  had  their  raison  d*Stre  for  the  English, 
in  the  flying  visits  of  Fumeaux  and  Cook,  for  the  French,  in 
that  of  Marion,  whilst  in  turn  Marion,  Fumeaux,  and  Cook, 
were  the  men  who  established  the  indications  given  by 
Tasman.  Marion  is  in  an  intermediate  position.  He  looks 
back  130  years  and — his  own  plan  of  original  discovery 
having  Mled  because  it  was  based  on  insufficiently  digested 
data — he  is  obliged  to  be  satisfied  with  the  secondary  but 
still  honourable  and  necessary  position  of  the  man  who 
confirms  another's  effort  and  renders  it  possible  for  that 
effort  to  flower  into  scientific  achievement. 

The  islets  in  the  Southern  Ocean  discovered  by  Bouvet, 
Kerguelen,  and  Marion,  may  be  regarded  as  so  many  step- 
ping stones  to  Australia.  To  Tasman,  who  held  a  more 
northerly  course  than  the  French  captains  did,  the  stepping 
stones  were  the  islets  of  St.  Paul  and  Amsterdam.  To  the 
French  captains,  they  were  the  Cap  de  la  Circoncision,  Prince 
Edward  and  Grozet  groups,  and  Kerguelen  Land,  the  last  three 
being  discovered  within  a  month  of  each  other.  Their  dates 
are  Prince  Edward's  Island,  January  13 ;  Crozets,  January  24; 
Kerguelen  Land,  February  13, 1772.  Sixteen  days  out  from 
the  Cape  the  first  land  was  sighted  by  Marion,  and  named 
Terre  d* Esperance,  **  because  its  discovery  flattered  us  with 
the  hope  of  finding  the  southern  continent  which  we  sought.'' 
Cook  re-named  it  Prince  Edward's  Island,  after  the  Duke  of 
Kent,  the  father  of  Her  present  Majesty.  Its  mountains 
were  visible  at  a  distance  of  twelve  miles,  and  were  covered 
with  snow.  Marion  was  unable  to  land  and  explore  it  because 
of  the  accident  to  the  Gastries,  which  happened  when  the 
ships  were  about  to  take  soundings  preparatory  to  casting 
anchor.  A  smaller  island  was  seen  to  the  N.E.  of  the  larger 
one ;  on  its  N.E.  side,  according  to  Crozet's  account,  or  on  its 
east  side,  following  Boss,  is  a  bay  with  a  large  cave ;  round 
the  cave  were  a  number  of  white  flecks  like  a  flock  of  sheep, 
perhaps  patches  of  moss,  which  Moseley  describes  as  forming 
principal  features  in  the  vegetation  of  Marion  Island  as  seen 
from  a  distance.  Had  the  weather  permitted,  they  would 
have  found  an  anchorage  in  this  bay  which  was  frequented 
by  sealers  at  a  later  date.  The  island  was  seven  or  eight 
miles  in  circumference.  Crozet  places  these  islands  in 
46  deg.  45  min.  S.,  and  34  deg.  31  min.  E.  of  Paris ;  Crozier, 
the  companion  of  Boss,  places  the  North  Cape  of  Prince 
Edward's  Island  in  46  deg.  53  min.  S.,  and  37  deg.  33  min.  E. 
of  Greenwich,  and  Cave  Bay  in  the  Ik  de  la  Caveme  of 
Marion,  is  reported  by  Boss  to  lie  in  46  deg.  40  min.  S. 
There  is  a  discrepancy  in  the  nomenclature  of  these  islands : 
Boss  calls  the  larger  island,  which  it  may  be  presumed  is 
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Maxion's  Terra  d!  Eiperancey  Prince  Edward's  Island,  and 
gives  no  name  to  the  smaller  island;  his  reference  to  the 
cave  on  it  identifies  it  with  Marion's  lie  de  la  Caveme. 
Moseley  of  the  Challenger,  on  the  contrary,  says  that  the 
Prince  Edward  groap  consists  of  Marion  and  Prince  Edward 
Islands,  of  which  Marion  Island  is  the  lar^r,  and  contains 
80  square  miles.  Authorities  on  the  Prince  Edward  and 
Crozet  groups  are  C.  M.  GK)odridge's  Narrative  of  a  Voyage 
to  the  8ouA  Seas.  Lond.,  1883;  Capt.  Lindesay  Brine's 
Vieit  to  the  Crozeta,  in  Oeogr.  Mag.,  Oct.,  1877,  and  the 
accounts  of  the  Challenger  expedition. 

On  the  sixth  day  after  leaving  the  Terre  d!  Eaperance 
Marion  sighted  two  other  islets  in  46  deg.  5  min.  S.,  and 
42  deg.  £.  of  Paris  by  dead  reckoning,  and  named  them 
Les  Iks  Froides,  They  are  the  Penguin  and  Hog  Islands 
of  the  Crozet  group.  On  the  morning  of  the  following  day 
(January  23),  they  were  no  longer  visible ;  but  Possession 
Island — He  de  la  prise  de  possession — was  sighted  from  the 
Castries,  and  next  day  both  Possession  Island  and  East  Island, 
the  lie  Aride  of  Marion,  about  ten  miles  apart,  were  in  sight; 
the  former  is  placed  in  46  deg.  30  min.  S.,  and  43  deg.  E.  of 
Paris ;  Boss  places  its  southernmost  point  in  46  deg.  28  min. 
S.,  its  northernmost  in  46  deg.  19  min.  S.,  and  gives  the 
longitude  of  these  points  as  51  deg.  53  min.  E.,  and  51  deg. 
66  min.  E.  respectively. 

When  the  ships  were  lying  off  Possession  Island,  Crozet 
was  sent  ashore  and  annexed  it  in  the  name  of  the  King  of 
France,  and  deposited,  according  to  custom,  a  bottle  containing 
the  declaration  of  annexation  on  the  summit  of  a  pyramid 
of  rocks  about  50  feet  above  sea  level.  Not  a  tree  or  shrub 
was  visible  on  the  island.  He  mentions  only  a  species  of 
reed  (jonc)  growing  along  the  shores,  a  small  delicate  grass 
(gramen),  and  a  plant  he  calls  ficmdes.  Penguins,  Cape 
pigeons,  cormorants,  and  other  marine  birds  were  so  tame 
as  to  allow  themselves  to  be  taken  by  hand,  and  continued  to 
sit  on  their  eggs  without  apprehension,  whilst  the  seals 
gambolled  undisturbed  by  the  presence  of  man.  Strangest 
of  all,  one  white  pigeon  was  seen,  from  which  circumstance 
Crozet  supposed  that  a  land  producing  the  food  proper  to 
that  family  could  not  be  far  distant.  Nothing  further  of 
interest  occurred  till  the  arrival  of  the  ships  in  Frederick 
Henry  Bay,  on  the  5th  March,  1772. 

Mb.  J.  6.  Walker  said  that  the  Society  was  under  great 
obligations  to  Mr.  Mault  for  having  obtained  copies  of  the 
interesting  maps  which  he  had  laid  before  them,  and  for  his 
descriptive  paper,  and  also  to  Mr.  McClymont  for  his 
criticisms  on  the  sketch  charts  relating  to  Marion's  expedition. 
The  map  of  the  Southern  part  of  Van  Diemen's  iknd  was 
evidently  that  of  Lieutenant  Hayes,  though  he  thought  not 
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absolutely  identical  with  '*  Captain  Hayes'  sketch,"  which 
Flinders  mentions  as  having  had  with  him  on  his  visit  to  the 
Derwent,  in  the  Norfolk,  in  1798.  The  latter  contained  some 
names — such  as  Eisdon  Cove, — which  did  not  appear  on  the 
map  they  had  now  before  them.  Of  the  names  on  this  map 
very  few  were  now  in  use.  Some  of  them  were  given  in 
honour  of  the  captain's  fellow-officers  in  the  Bombay  Marine, 
Following  His  Excellency's  suggestion  at  a  former  meeting, 
he  had  searched  for  further  particulars  respecting  Captain 
(afterwards  Sir  John)  Hayes,  and  his  expedition  in  1794  He 
had  not  succeeded,  however,  in  finding  more  than  was  con- 
tained in  Lieutenant  Chas.  E.  Low's  *'  History  of  the  Indian 
Navy."  That  work  gave  a  short  account  of  the  discovery 
expedition,  and  of  Hayes'  services  in  the  Lidian  Seas,  from 
which  it  appeared  that  he  was  a  most  distinguished  naval 
officer.  He  was  afterwards  appointed  Master  Attendant  at 
Calcutta,  ranking  next  to  the  officer  in  Supreme  Command 
of  the  Indian  Navy.  As  they  had  in  Hobart  a  descendant 
of  Sir  John  (Colonel  Cruickshank,  of  New  Town),  he  hoped 
some  clue  might  be  found  which  would  lead  to  the  discovery 
of  the  lost  journals  of  the  expedition.  The  map  of  Van 
Piemen's  Land,  purporting  to  be  from  Flinders,  was  most 
probably  copied  from  one  of  the  manuscript  charts  which 
Were  seized  in  the  Cumberland  at  Mauritius.  In  a  tracing 
made  by  Mr.  Bonwick  from  Flinders'  original  chart,  the 
precise  phrases  occiurred  which  were  here  translated  into 
French.  With  respect  to  Flinders'  detention  by  Governor 
De  Caen,  he  had  observed  in  a  pamphlet  containing  a 
summary  of  the  Braboume  Papers,  a  statement  that  amongst 
the  despatches  carried  by  the  Cumberland  was  one  fron^ 
Oovemor  King,  suggesting  the  possibility  of  using  Port 
Jackson  as  a  centre  from  which  to  attack  the  French.  Tha 
writer  of  the  pamphlet  suggested  that  this  despatch  might 
have  afforded  De  Caen  a  pretext  for  detaining  Flinders,  as 
being  a  violation  of  the  terms  of  his  safe  conduct. 

Mb.  Matjit  could  not  give  credence  to  the  latter  statement, 
seeing  that  Captain  Flinders  had  always  been  regarded  by  him 
in  the  light  of  a  true  man,  in  every  sense  in  which  that  could 
be  applied,  and  strictly  honourable  in  every  sense  of  the 
word,  and  he  could  not  credit  it  that  he  would  so  ignore  the 
terms  upon  which  he  held  his  passport  from  Bonaparte. 
If  such  papers  were  found  on  him  he  could  not  have  been 
aware  of  their  contents. 

Ms.  Walker  fully  shared  Mr.  Mault's  admiration  for 
Flinders,  who  was  a  man  wholly  incapable  of  doing  a  dis- 
honourable action.  If  he  carried  such  a  despatch,  it  was 
certain  that  he  was  unaware  of  its  nature.  It  should  also  be. 
remembered  that  the  Cumberland  left  Port  Jackson  during 
the  peace  of  Amiens,  and  therefore  there  would  have  been  no 
impropriety  in  Flinders  carrying  despatches. 
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THE  DETENTION  OP  FLINDERS  AT  THE 
MAURITIUS. 
By  Ai  Mattlt. 

To  the  passport  dated  at  Paris  the  4  Prairial,  An  neuf  de 
la  Republique  Frangaise,  to  the  "corvette  Investigator,  its 
officers,  crew,  and  effects,  during  their  voyage,  to  permit 
them  to  land  at  the  different  ports  of  the  Republic,  as  well 
in  Europe  as  in  other  parts  of  the  world,  whether  thej  be 
forced  bj  bad  weather  to  there  seek  refuge,  or  that  thej  come  to 
ask  for  succour  and  the  means  of  repairs  necessary  to  continue 
their  voyage,"  there  is  added  the  proviso : — "  It  is  well  under- 
stood, nevertheless,  that  they  shall  not  thus  find  protection 
and  assistance,  but  in  the  case  that  they  shall  not  have  wil- 
lingly turned  out  of  the  course  they  should  follow ;  that  they 
shall  not  have  committed,  nor  announced  their  intention  to 
eommit,  any  hostility  against  the  French  Republic  and  its 
allies ;  that  they  shall  not  have  procured,  nor  sought  to 
procure,  any  succours  to  its  enemies ;  and  that  they  shall  not 
have  occupied  themselves  with  any  kind  of  commerce  nor  of 
contraband."  It  should  be  also  borne  in  mind  that  in  the 
preamble  to  the  passport,  Captain  Matthew  Flinders  is  named 
as  commanding  the  Investigator,  Flinders  himself  records 
that  the  Lords  of  the  Admiralty  directed  him  "  to  act  in  all 
respects  towards  French  ships  as  if  the  two  countries  were  not 
at  war ;  and  with  respect  to  the  ships  and  vessels  of  other 
powers  with  which  this  country  is  at  war,  you  are  to  avoid,  if 
possible,  having  any  communication  with  them ;  and  not  to 
take  letters  or  packets  other  than  such  as  you  may  receive 
from  this  office,  or  the  office  of  His  Majesty's  Secretary  of 
State." 

We  all  know  that,  the  passport  notwithstanding,  when 
Flinders  and  some  of  his  crew— the  Investigator  having  been 
condemned  and  the  Porpoise  lost — came  in  the  little  sloop 
Cumberland  to  Port  Louis  in  December,  1803,  "  to  ask  for 
succour  and  the  means  of  repairs  necessary  to  continue  their 
voyage,"  to  use  the  words  of  the  passport,  General  De  Caen, 
Governor  of  the  Mauritius,  refused  the  request,  and  made  the 
oaptain  and  crew  prisoners  of  war.  Till  recently  this  action 
of  De  Caen's  has  been  as  universally  as  righteously  con- 
demned. But  in  1886,  in  an  official,  or  quasi-official  docu- 
ment, published  by  the  New  South  Wales  Government  (a 
summary  of  the  contents  of  the  Brabourne  Papers),  the 
following  passages  occur : — ''  Much  trouble  had  been  taken 
to  obtain  this  scientific  passport  for  Flinders.  Why , then,  was  it 
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not  respected  ?  We  find  a  satisfactory  answer  here.  .  .  . 
Captain  Flinders  was  going  home.  (Governor  King  took 
the  opportunity  of  sending  home  some  despatches,  and  these 
despatches,  there  is  little  doubt,  were  the  cause  of  all  poor 
Minders'  trouble.  We  have  here  (unfortunately,  without  a 
date)  a  memorandum  from  Captain  Kent,  of  H.M.S.  Buffalo^ 
for  Governor  King,  in  which  it  is  stated  that  the  colony  *  is 
admirably  situated  for  sending  forth  .a  squadron  against  the 
Spaniards  on  the  coast  of  Ch^i  and  Peru.'  Governor  King 
makes  this  idea  the  subject  of  a  despatch.  He  enlarges  upon 
the  opportunities  this  most  excellent  harbour  offers  for  the 
concentration  of  troops,  which  might  at  any  time  be  sent 
against  Spanish  America.  This  despatch  he  entrusts  to 
Captain  Flinders,  and  this  Governor  De  Caen  finds  when,  his 
suspicion  aroused  by  the  peculiar  appearance  of  the  little 
Cumberland,  he  seizes  her  and  detains  all  her  papers.  Now 
Flinders'  passport  was  granted  to  an  officer  commanding  a 
ship  to  be  employed  on  scientific  work  only,  and  here  Flindera 
was  found  conveying  a  despatch  to  England,  England  being 
at  the  time  engaged  in  a  life  and  death  struggle  with  France, 
which,  if  delivered  and  acted  on,  would  have  the  effect  of 
placing  points  of  vantage,  and  possibly  valuable  colonies, 
within  easy  striking  distances.  A  despatch  of  this  sort  could 
hardly  be  considered  as  a  document  of  purely  international 
scientific  interest.  Governor  De  Caen  did  not  so  consider  it, 
and  having  a  natural  animus  against  all  Englishmen,  con- 
sidered himself  justifiM  in  using  the  excuse  this  paper  gave 
him  to  justify  a  rigorous  imprisonment."  And  the  writer 
goes  on  in  a  rather  sneering  style  about  "  poor  Flinders." 

I  confess  that  I  have  *'  a  natural  animus  "  against  special 
pleading  of  this  sort.  If  it  had  to  be  answered  from  infor- 
mation given  by  itself  the  task  would  be  difficult,  for  the 
information  given  is  so  vague.  The  only  one  of  the  documents 
above  referred  to,  which  is  specifically  said  to  exist  among  the 
papers,  is  the  memorandum  "  unfortunately  without  a  date  '* 
from  Captain  Kent.  But  Governor  King's  despatch  founded 
thereupon ;  is  it  among  the  papers  ?  If  so,  why  is  it  not  to  be 
published  as  Captain  Kent's  memorandum  is  ?  Again,  what 
is  the  proof  that  Flinders  took  this  despatch,  and  that  it  fell 
into  the  hands  of  De  Caen,  and  when  did  he  use  ''  the  excuse 
this  paper  gave  bim  to  justify  a  rigorous  imprisonment  ?" 

On  the  contrary  there  is  much  to  prove  that  no  such 
despatch  was  carried  by  Flinders,  and  that  consequently  none 
such  could  have  been  taken  from  him  by  De  Caen.  Flinders 
did  take  despatches  from  King  to  the  Secretary  of  State  in 
England,  and  those  despatches  were  taken  from  him  and 
never  returned;  but  they  could  not  have  been  of  this 
contraband  character,  for  in  almost  all  certainty  they  were 
papers  relative  to  Flinders'  expedition,  detailing  the  arrange- 
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ments  the  GoYernor  had  made,  and  the  orders  he  had  given 
in  consequence  of  the  abandonment  of  the  Investigator,  This 
is  proved  as  clearly  as  such  a  fact  can  be  bj  the  conduct  of 
both  Flinders  and  De  Caen.  Flinders  would  not  willingly 
have  taken  general  despatches,  much  less  such  an  one  as  this 
particular  one  of  Governor  Sang's  is  described  to  be,  for  he  would 
not  carry  ouy  from  the  ships  at  Madeira  and  the  Cape.  And 
he  blames  the  captain  of  Le  Oeographe  for  taking  some  from 
Mauritius,  which,  had  he  been  guilty  of  the  same  offence,  he 
could  hardly  have  done  at  the  time  he  was  claiming  the 
benefit  of  his  passport  on  the  ground  of  not  having  broken  its 
conditions.  While  the  despatches  were  in  De  Caen's  hands, 
Flinders  writes  to  Admiral  Liuois,  asking  for  his  intervention, 
and  says  : — *'  I  should  willingly  undergo  an  examination  by 
the  captains  of  your  squadron,  and  my  papers  would  either 
prove  or  disprove  my  assertions.  If  it  be  found  that  I  have 
committed  any  act  of  hostility  against  the  French  nation  or 
its  allies,  my  passport  will  become  forfeited,  and  I  expect  no 
favour ;  but  if  my  conduct  hath  been  altogether  consistent 
with  the  passport,  I  hope  to  be  set  at  liberty,  or  at  least  to  be 
sent  to  France  for  the  decision  of  the  Government."  Is  it 
likely  Flinders  would  have  challenged  this  enquiry  if  he  knew 
that  De  Caen  had  written  proof  that  his  conduct  had  not 
been  "  consistent  with  the  passport  ?  " 

Bat  it  may  be  said  that  Governor  King  may  have  sent  the 
despatch  without  letting  Flinders  know  its  contents.  Thai 
is  true.  But  if  it  had  been  among  Flinders'  papers  De  Caen 
would  have  found  it,  and  it  is  certain,  notwithstanding  all 
that  the  author  of  the  summary  of  the  Brabourne  Papera 
says  about  De  Caen's  finding  it  and  acting  upon  it,  he  never 
did  find  anything  of  the  sort.  It  was  exactly  the  kind  of 
thing  he  wanted  to  find,  and  had  he  found  it,  it  would  have 
afforded  the  only  possible  juBtification  of  De  Caen's  after 
conduct,  and  he  would  not  have  been  driven  to  make  the 
paltry  excuses  he  was  reduced  to.  But  not  finding  any  such 
thing  he  had  to  fall  back  on  a  passage  in  Flinders'  journal » 
in  which,  after  giving  his  main  reasons  for  running  into  Fort 
Louis  rather  than  to  the  Cape,  he  adds,  as  a  subordinate  one,, 
that  it  will  give  him  an  opportunity  of  making  meteorological 
and  other  observations  on  the  Mauritius.  If  De  Caen  had 
the  despatch  which  would  have  constituted  a  real  proof  that 
the  passport  had  been  forfeited,  would  he  have  withheld  it 
and  put  forward  the  fictitiously  hollow  reason  that  by  the 
passport  Flinders  "  was  certainly  not  authorised  to  put  in  at 
the  Isle  of  France  to  be  able  to  observe  the  periodic  winds, 
the  port,  the  actual  state  of  the  colony,  etc.,  that  thus  by  this 
conduct  he  had  violated  the  neutrality  under  which  he  had 
been  indirectly  permitted  to  land  in  this  island."  Such  is 
the  only  excuse  De  Caen  offers,  not  only  to  Flinders  in  hia 
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oaptiyity,  but  to  the  French  €k>Temmexit  at  Paris.  For  in 
tlie  communique  of  the  Gk>7emment  in  the  Moniteur  of  the 
22  Messidor,  An.  XII.  (Llth  July,  1804)  on  the  subject  of 
the  arrest,  detention  and  falsely  reported  release  of  Flinders, 
it  is  said : — "  In  fine,  the  passport  granted  to  M.  Flinders  did 
not  admit  of  any  equivocation  upon  the  objects  of  Uie 
expedition  for  which  it  was  given ;  but  we  read  in  one  part  of 
his  journal  that  he  suspected  the  war ;  and  in  another,  that 
ho  had  resoWed  to  touch  at  the  Isle  of  France  as  well  in  the 
hope  of  selling  his  vessel  advantageously,  as  from  the  desire 
of  knowing  the  present  state  of  that  colony,  and  the  utility  of 
which  it  and  its  dependencies  in  Madagascar  could  be  to  Port 
Jackson."  Now  is  this  language  compatible  with  the 
existence  of  King's  despatch  among  Flinders'  papers?  If 
Flinders  had  carried  what  was  clearly  contraband  of  war, 
would  the  French  Government  have  been  content  with  the 
above  lame  apology  for  his  arrest?  There  can  be  but  one 
answer. 

No !  De  Caen's  conduct  admits  of  no  palliation.  It  brands 
him  with  everlasting  inflEimy.  The  finding  of  King's  despatch 
after  he  had  arrested  Flinders,  would  not  much  exonerate 
him.  When  Baudin  came  to  Sydney  was  he  arrested,  and 
his  ship  searched  for  compromising  documents  to  justify  the 
arrest  ?  I  am  only  sorry  an  Australian  should  attempt  to 
whitewash  De  Caen  by  a  method  which,  if  successful,  would 
tarnish  the  memory  of  Flinders. 


DiSCXJSBION. 

Mb.  J.  B.  Walker  said  that  Mr.  Mault  had  undoubtedly 
made  out  a  good  case,  but  there  was  independent  evidence  to 
«how  that  Flinders  did  carry  despatches  to  the  Secretary  of 
State.  Amongst  tJie  State  papers  in  the  Eecord  Office,  lately 
•copied  by  Mr.  Bonwick  for  the  Tasmanian  Government,  was 
a  despatch  from  GK>vemor  King  to  Lord  Hobart,  dated  8th 
October,  1808,  in  which  the  Governor  refers  to  previous 
despatches  sent  by  the  Camberland.  What  was  the  nature 
of  these  despatches  did  not  appear,  but  they  probably  related 
to  Flinders'  explorations,  and  were  not  in  any  way  a  violation 
of  the  conditions  of  his  safe  conduct  from  the  French  Govern- 
ment. Mr.  Mault's  strongest  argument— indeed,  an  un- 
answerable argument— was,  that  if  these  despatches  had  been 
of  the  compromising  character  suggested  by  the  writer  of  the 
pamphlet  on  the  Braboume  Papers,  Governor  De  Caen  would 
nave  produced  them  in  evidence  against  Flinders  as  a  complete 
justification  of  the  detention,  and  would  not  have  been  driven 
to  find  a  paltry  excuse  in  an  entry  in  Flinders'  journal.  In 
any  case  Flinders'  himself  was  without  blame  in  the  matter. 
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OBSERVATIONS  EEGAEDING  PYRAMID  NUMBERS- 
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(DlAGRUia) 

The  ajicient  structures  of  Egjpt,  especiallj  the  pyramids, 
have  erer  been  regarded  with  the  most  profound  interest. 
Travellers  and  historians  find  in  them  an  everlasting  theme 
for  description.  Geometricians  also  find  in  their  designs, 
magnitude  and  dimensions,  much  matter  for  scientific 
speculations ;  and  the  mystic  inspired  by  their  age,  grandeur, 
and  mystery,  is  disposed  to  gather  from  their  every  feature 
some  more  or  less  fancifully  conceived  revelation  or  miracle. 

Nor  can  we  wonder  at  this.  Eg^pt  is  the  land  of  wonders. 
Great  pyramids  covering  acres  of  land ;  colossi  sitting  silent 
in  granite  thrones ;  obeusks  of  prodigious  height  wonderfully 
carved  from  a  single  stone ;  and  temples,  sphinxes,  and  canab, 
of  stupendous  proportions.  When  we  consider  that  all  these 
monuments  were  hoary  with  ase  at  the  time  of  Herodotus, 
and  that  a  close  studv  of  their  works  and  hieroglyphics 
reveals  that  their  builders  had  attained  great  knowledge  in 
astronomy,  geometry,  architecture,  engineering,  and  various 
arts,  we  ma;^  reaoily  admit  that  our  highest  modern 
civilisation  was  cradled  in  the  land  of  the  Pharaoh's. 

It  is  not  my  intention,  however,  to  enter  into  the  enquii^ 
of  Egyptian  civilisation  at  present.  The  observations  which 
I  have  to  make  are  confined  to  the  pyramid  structures  them- 
selves. It  is  now  well  established  that  pyramidal  structures 
were  peculiarly  characteristic  of  the  most  ancient  civilisations 
of  India,  Babylon,  Nineveh,  Egypt,  China,  North  Ajnerioa, 
Mexico,  and  even  in  islands  of  the  Pacific;  and  that  the 
whole  or  greater  part  of  them  are  associated  with  sepul- 
tures for  the  dead.  But  while  it  is  most  probable  that 
originally  such  monuments  were  built  solely  for  com- 
memoration and  for  the  preservation  of  the  remains 
of  noble  persons,  there  are  also  good  reasons  for 
supposing  that  some  of  them— such  as  the  Great  Pyramid 
of  Gizeh  or  Cheops—fulfilled  a  double  purpose.  The  Great 
Pyramid  of  Cheops  covers  a  space  of  about  13*05  acres.  If 
we  make  allowance  for  slight  disturbance,  due  to  pressure  of 
the  enormous  superincumbent  weight,  we  must  assume  that 
its  designer  intended  its  base  to  form  a  perfect  square,  and 
its  shi^  a  true  pyramid.  The  various  measurements  of  the 
most  competent  engineers  only  show  a  variation  of  11, 13, 
and  19  inches  in  the  length  of  each  side,  and  with  sudi 
doubtful  data  the  side  has  been  variously  estimated  at  between 
9,129  and  9,164  inches,  and  the  mean  of  the  five  most  careful 
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measiirements  give  a  length  of  9,137  incbeS|Or  86,548  inches  for 
the  circuit  of  the  four  sides.  Ferguson's,  Duf ell's,  and  Colonel 
Howard  Yjse's  measurements  of  height  are  the  most  reliable, 
and  they  only  vary  between  4f50|  feet  and  4e66  feet,  or  5,472 
English  inches.  Broadly  speaking  therefore  its  circuit  re- 
presents about  100  inches  for  each  day  in  the  year,  and  its 
height  almost  exactly  fibs,  of  its  side  base.  The  orientation 
or  eastward  aspect  is  almost  true,  being  0  for  South-East, 
+  -1  for  North-East,  +  1  for  South-West,  and  +  '0-6^6  for 
North- West.  Subsequent  settlement  or  earth  tremors  might 
easily  account  for  these  minute  divergences  from  absolutely 
true  orientation. 

While  rejecting  the  many  fanciful  interpretations  of 
mystical  writers  drawn  from  known  facts  with  respect  to 
shape,  dimensions,  measurements,  and  orientation,  I  have  long 
been  convinced  by  the  reasoning  of  sober  minded  investi- 
gators  that  the  principal  characteristics  were  probably 
determined  as  a  base  or  fixed  standard  for  measures 
of  space  and  capacity;  and  if  so,  the  shape  and 
dimensions  themselves  might  have  been  suggested  to  the 
skilled  geometricians  of  the  time  by  reference  to  some 
astronomical  fact  of  importance  known  to  them,  in  conjunction 
with  significant  properties  of  number  and  proportion  dis* 
covered  by  them  to  belong  to  the  structure  of  cubes  in 
pyramidal  form.  That  men  who  taught  the  modem  world 
mensuration  and  astronomy,  should  strive  to  attain  a  sure 
method  for  securing  uniformity  in  standards  as  applied  to 
weights  and  measurements,  is  a  most  reasonable  supposition. 
That  these  standards  should  be  symbolised  by  some 
striking  or  well-known  astronomical  fact,  is  in  the 
highest  degree  probable,  and  corresponds  exactly  with  the 
idea  of  the  French  astronomers,  who  determined  the  length 
of  their  metre  in  relation  to  the  ascertained  length  of  a 
meridian  line  drawn  from  the  Pole  to  the  Equator.  (The 
metre  representing  the  tenth  millionth,  or  39*3/079  English 
inches ;  the  centimetre  being  one  hundredth  of  a  metre.  The 
gramme  or  standard  of  weight  is  derived  from  the  centimetre, 
1.6.,  a  cubic  centimetre  of  distilled  water  at  the  temperature 
of  maximum  density,  nearly  equal  to  '0022054  of  an  English 
avoirdupois  pound,  or  15,438  English  grains.) 

Impressed  with  this  idea,  and  with  tiie  conviction  that  the 
Egyptian  builders  were  adepts  in  the  construction  of  models, 
I  sought  to  obtain  some  light  upon  these  matters  by  studying 
the  numerical  combinations  of  simple  cubes  built  upon  the 
pyramid  t^pe.  I  was  guided  to  a  considerable  extent  in  these 
investigations  by  the  wide  prevalence  of  multiples  of  7, 12,  and 
10|  in  the  existing  subdivisions  of  time,  space,  weight  and  value. 
How  has  it  come  about,  for  example,  that  a  certain  sacredness 
attaches  to  the  number  7  P    Why  was  the  important  division 
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of  the  year  (a  week)  detennmed  to  be  seyen  days,  for  it  was 
in  common  use  long  before  the  birth  of  Moses  ?  Whywas  the 
seventh  day  originally  set  apart  as  the  Sabbath  ?  Why  have 
we  the  day  diyided  into  two  parts  of  12  hours  each,  and  why 
do  ^multiples  of  12  so  commonly  appear  in  weights  and 
m^ures,  especially  in  astronomical  diyisionsP 

In  many  combinations  conducted  with  the  hope  of  throwing 
light  on  such  matters,  I  failed  to  get  any  remarkable  indica- 
tions, with  three  important  exceptions.  These  three  exceptions 
possess  so  many  remarkable  proportions  and  numbers  relating 
to  existing  sub-divisions  of  weights,  measure«,  and  values,  and 
especially  with  the  proportions  and  dimensions  of  the  Great 
Pyramid,  that  I  have  been  induced  to  risk  the  appellation  of 
"  pyramid  mystic,"  and  to  lay  the  remarkable  results  before 
the  members  of  this  Society. 

The  models  which  appear  before  you '  have  each  some 
particular  claim  to  notice,  and  whether  any  of  them  may  offer 
stifficiently  remarkable  characteristics  or  not  as  bearing  upon 
the  G-reat  Pyramid,  they  are  all  well  worthy  of  close  attention  as 
offering  a  natural  solution  to  the  genesis  of  particular  numbers 
as  used  in  sub-divisions  or  measures  of  time,  space,  weight,  or 
value. 

Ptsamid  of  Odd  Numbbbs,  Having  7  as  a  Base. 

As  shown  in  diagram,  the  most  remarkable  characteristic  is 
the  fact  that  the  cube  root  of  its  basal  layer,  49  or  7^  enters 
into  and  agrees  with  all  the  important  dimensions  of  the 
Oreat  Pyramid,  including  length  of  complete  circuit ;  length 
of  side ;  height ;  length  of  Egytian  cubit ;  English  inch ;  and 
through  the  latter  it  harmonises  in  the  most  obvious  and 
simple  multiples  with  these  dimensions  and  the  days  in  the 
year,  days  in  the  lunar  month.  Other  natural  proportions  of 
the  three  angled  sides  of  pyramid  connote  the  months  in 
the  quarter  and  year ;  while  its  aggregate  number  of  cubes, 
84  or  7  times   12,  suggest  the  alliance  of  7  and  12  in 

measurement  of  time. 

***** 

Demonstration  indicating  that  the  Great  Pyramid  dimen- 
sions were  probably  determined  by  the  radix  of  sacred  num- 
ber (7),  which  in  itself  has  probably  been  selected  because 
the  cube  root  of  its  square  contains  nearly  the  exact  figures 
representing  the  known  days  in  the  year : — 

Badix  (V7»)  =  B  =  3'6593. 

1.  Circuit  of    pyramid  in  inches  36593    =  lOOOOB 

2.  Length  of  each  side  (4)  „      „         9148   =  lOOOOB 

3.  Height  of  pyramid      „      „       5488*   =  »(10000B) 

=  457  ••  feet  2 
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jT^^   ?  Height  proportion  may  have  been 

2  selected  because  3  expresses  the 
number  of  dimensions  in  a  cube : 
and  1  ~  2  exactlj  expresses  the 
relative  eleyation  su^ace  of  a 
triangle  and  square  resting  upon 
a  common  base  and  of  equal  yer- 
tical  height  at  its  maximum,  in 
a   vertical  Hne   drawn  at  right  I 

angles  to  base  line. 


4,    Principal  unit  of  measurement  in         loooB 

inches  25'*^  =  12'*  or  144 

Nearly  equal  to  existing  cubit 
in  Egypt. 

NoTX —  12*'  most  probably  was  adopted  as  a 
divisor,  because  curiously  enough 
the  actual  number  of  sijuare  cubes 
contained  in  a  pyramid  of  even 
numbers,  which  most  nearly 
approaches  the  number  of  days 
in  a  year,  is  864,  and  the  base  of 
such  pyramid  or  1st  layer  contains 
12  X 12  cubes  or  144  :*  the  second 
layer  in  importance  succeeds  it 
with  10  X  10  cubes  or  100  (see 
plan). 

5.  Cubits  in  circuit  of  pyramid.  No.  1440   =  — jor 

_      lOOOOB        ^j.     lOOOOB 
■"  lOOOOE^OT  25-*^ 

,      lOOOOE     \    . 

6.  Ditto  in  each  side  (mean)  860.  (ioooOB^M2^V  ~  * 


s 
lOOOOE 


V7* 


7.    Trnxtoryearorl=:^5^g    or  ^^^^ 


7'^        49 
Days  in  Week  or  7  =  -=-  or  y 
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9.    Months  ia  Tear  or  12  =  Angles  on  4  faces  4X8: 

also  equal  to  base  of  a 
simple  pyramid  of  even 
numbers  whose  aggre- 
gate represents364:  alsof 
tibe  seventh  of  the  aggre* 
gate  of  a  simple  pyramid 
of  odd  having  7  for  its 
ba^r 

10.    Lunar  Months  in  year  orl3»nearly  (18*»)  -  i222S£ 

S^UABB  Ptbjjcid  ov  Mixbd  Odd  AJsm  Evxn  Numbbbs, 
Havino  boa  a  Basb  (7  x  2)*  on  14*  »  196. 

Perhaps  this  forms  the  most  interesting  of  all  the  com- 
binations. Its  natural  proportions  and  naturally  related 
numbers  are  most  suggestive. 

The  following  combinations  are  most  striking :— - 

1.  If  we  take  either  the  exposed  cubes  on  the  margin  of  each 

layer,  or  the  total  faces  of  distinct  cubes  in  the  four 
sides,  the  aggregate  comes  exactly  to  865,  or  the  exact 
number  of  &jb  in  the  year ;  and  therefore  the  propor- 
tional number  of  cubes  on  each  triangular  face  is  91^i 
corresponding  to  days  in  the  Quarter  of  a  vear. 

2.  If  we  now  take  the  basal  layer  alone,  we  flna  the  exposed 

number  of  cubes  in  the  square  to  be  52,  corresponding 
to  weeks  in  the  year. 
8.  If  again  we  take  the  aggregate  of  all  cubes  in  thepyramid, 
we  find  they  amount  t^  1,015,  and  if  this  number  be 
multiplied  by  36,  or  4  times  9  (the  latter  number  repre- 
senting the  number  of  verticle  angles  on  faces  of  the 
four  wedges  or  prisms  of  which  the  pyramid  is  built,  as 
indicated  by  its  diagonals),  we  obtain  86,540,  or  within 
8  inches  of  the  best  actual  measuremente  of  its  present 
state,  which  has  no  doubt  undergone  some  slight  settle- 
^  ment  due  to  superincumbent  pressure. 

4.  A  quarter  of  this  gives  9,185  inches,  or  within  2  inches  of 

the  mean  of  the  best  actual  measurements  obtained  by 
competent  investigators. 

5.  If  we  now  teke  the  square  of  its  basal  layer,  14  x  14,  we 

get  196,  and  it  is  remarkable  that  if  this  number  be 
multiplied  successively  by  half  the  side,  and  by  the 
number  of  sides,  i.e.,  196  x  7  x  4,  we  get  5,488,  or  within 
16  inches  of  the  best  estimates  of  the  present  height  of 
the  Great  Fvramidy  any  two  of  whicn  differ  far  more 
seriously  with  each  other  than  this  curious  combination. 
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.6.  The  basal  layer  has  13  distinct  cubes  in  each  side,  corres- 
ponding to'  number  of  weeks  in  each  quarter,  which  the 
side  typifies  naturally;  while  the  three  angles  of  each 
'        triangular  face  makes  12,  corresponding  with  the  months 

in  the  year  or  hours  in  the  day. 
^    These  combinations    are    all    natural    to  the  particular 
structure,  aud  are  not  selected  in  arbitrary  or  forced  way 
'as  in  many  suggestions  found  in  works  referring  to   the 
pyramids. 

Sqxtabb  Pyramid  of  Eyek  Ntjmbbbs  Haying  12  fob  its 

Base. 

The  remarkable  characteristic  of  this  pyramid  is  that— 

1.  The  aggregate  of  all  the  cubes,  if  capped  with  an  odd  one 
(         as  a  finishing  point,  numbers  365,  corresponding  to  the 

number  of  ditys  in  the  year.    It  has  12  cubes  along  the 

basal  layer  of  each    side,  corresponding   to    months. 

There  are  exactly  36  cubes  in  each  triangular  face,  and 

144  in  basal  layer.     If  each  of  these  be  multiplied  by 

the  number  of  cubes  in  side  of  2nd  layer,  and  taken  as 

divisor   of  the  circuit  and  side  of  pyramid  they  give 

results  which  almost  exactly  correspond  with  the  existing 

cubit  of  Egypt. 

The  same  result  is  Yery  closely  attained  bp  multiplying  the 

aggregate  number  of  cubes   (365)   by  7,  and  diYiding  the 

result  by  the  square  of  the  second  layer  (100). 

2.  But  perhaps  the  more  interesting  numbers  in  this  pyramid 

of  even  numbers  are  those  of  the  cubes  of  the  exposed 
sides  of  squares,  and  the  aggregates  of  the  cubes  in 
each  layer. 

It  is  singular  that  in  the  first  series  the  sequence  1,  4, 12, 
20,  should  exactly  correspond  with  the  sequence  of  English 
standards  of  money  Yalue,  Yiz.:  Farthing,  farthings  in  penny, 
pennies  in  a  shilling,  and  shillings  in  a  pound. 

The  figures  of  the  base,  12  and  144,  are  associated  with 
sub-diYisions  of  square  measured  multiples  or  sub- 
diYisions  of  28,  as  7,  14,  28,  56, 112,  2,240  as  in  sub-divisions 
of  weight ;  and  in  the  second  series  of  aggregates  we  haYC  in 
the  second  layer  the  numbers  10,  220,  and  in  the  basal 
exposed  margin  of  circuit  44,  all  suggestiYc  of  some  connection 
with  reasons  which  originally  entered  into  the  determination 
of  subdiYision  of  44,  220,  440, 1,760,  in  the  English  mile. 

CONOLTTSION. 

Taken  by  themselYes  the  remarkable  coincidences  with 
known  facts  relating  to  measurement  of  time  and  space  might 
onlY  be  construed  as  simple  examples  of  the  facility  with 
which  many  numbers  may  be  made  to  coincide  with  known 
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measarements  or  proportionals  relating  to  the  earth's  diameter, 
tsircumference^  distaiioe  from  the  sun,  annual  period  of 
reyolution,  etc.;  for  it  is  easy  by  slight  yariations  of  any  root, 
arbitrarily  made,  and  arbitrarily  selected  multiples,  to  make 
any  number  approximate  to  some  important  terrestrial 
measurement,  provided  that  the  computqr  is  himself  pre- 
yiously  aware  of  the  proportional,  size,  or  measurement,  with 
which  a  show  of  correspondence  is  desired.  Much  of  the  so- 
called  remarkable  coincidences  of  mystical  writers  are  of  this 
class ;  for  it  not  unfrequently  happens  that  the  same  root 
measurement,  by  slight  alteration,  is  worked  up  to  bring  about 
coincidences  with  very  different  things.  Thus  Mr.  Piazzi 
Smith,  by  taking  the  height  of  the  niche  of  the  Queen's 
Chamber  of  the  Oreat  Pyramid  as  182*62,  and  multiplying  it 
by  2,  he  obtains  365  242,  equivalent  to  the  days  in  the  year ; 
and  again  by  arbitrarily  taking  the  same  dimensions  as  185| 
and  multiplying  it  successively  by  3*1416  and  10,  he  obtains 
5,812,  which  he  arbitrarily  concluded  to  be  the  height 
of  the  Great  Pyramid  in  inches.  But  curiously  enough 
the  same  dimensions,  18262,  multiplied  by  10  and  divided 
by  2  (why  not  at  once  multiply  by  5'*)  is  made  to  show  an 
approximate  to  length  of  one  of  the  sides  in  inches.  These 
are  common  examples  of  the  facility  with  which  many  fancy 
the  discovery  of  purposeful  design  in  numbers  or  dimensions, 
when  dealt  with  in  a  fanciful  and  arbitrary  way. 

It  seems  to  have  been  forgotten  by  such  persons  that  any 
root  figure,  by  the  arbitrary  BeUciion  of  a  multiplier  or  divisor, 
may  he  made  to  coincide  exactly  with  any  other  number 
provided  the  manipuUUor  knows  hefcrehand  the  number  or 
proportional  with  which  C9rrespondence  is  sought  to  be 
established. 

But  making  all  allowance  for  the  vagaries  of  the  mystics, 
there  are  many  legitimate  subjects  of  enquiry,  upon 
which  some  light  might  be  thrown  by  the  careful  investigation 
of  ancient  structures  At  the  present  day  it  is  remarkable 
how  largely  the  numbers  7, 12,  and  10,  or  simple  multiples  of 
these  enter  into  standards  of  space,  time,  weight,  and  value. 
It  is  easy  to  imagine  how  1 0  was  seized  upon  so  frequently  as 
a  standard  of  measurement ;  for  counting  by  means  of  the 
digits  of  the  two  hands  so  universal  and  so  natural  at  once 
suggests  a  probable  reason  ;  but  the  reasons  for  the  original 
selection  of  7  and  12  for  a  similar  purpose  are  not  so  easily 
conceived. 

What,  for  example,  were  the  determining  causes  for  the 
selection  of  the  many  sub-divisions  of  weights,  values,  time, 
lineal  and  square  measure  ? 

Why  have  we  a  sequence  of  4,  12,  20,  in  English  money 
in  sub-divisions  of  the  penny,  shilling  and  pound ;  of  14,  28, 
56, 112,  2,240,  in  sub-divisions  of  a  ton  weight ;  of  44,  440, 
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1,760,  in  sub^diTisions  of  the  EngliBh  mile ;  of  moltipIe«  of 
12  iu  square  measures  of  either  8  or  7  as  a  root  of  wine 
measure  ? 

8x1      I    gall.:  ®;;J|      I    tierce;  ^^^2    |   ^^ff^^^ 

8  X  84    I  V  8  X 126    I  8  x  252  I  . 

7x96    I    P^^cl^eonry^i^    |    pipe:     y^gggj   tun 

Then  going  to  the  survivals  of  ancient  systems  of  linear 
measurement,  how  can  we  account  for  the  origin  of  lineal 
measures,  such  as — 

The  English  foot  ...  Equivalent  to  12  English  inches 
The  ancient  '*Pied  de 

Eoi"  of  France       ...  „  1279 

The  German  eUe     }  „         |^||^ 

The  Italian  pi^  ...  „  22*428  ,', 

The  common  guerze  of 

Persia  „  25  „ 

The  pic  of  Turkey       ...  „  268  „ 

The  braccio  of  Ancona  „  25*33  „ 

The  short pichaof  Greece  „  25  „ 

The  long     „  „  „  27 

The  existing  derah   or 

cubit  of  Egypt        ...  „  25*488  „ 

Jewish  cubits  ...  |  „         |  ^4.74  » 

May  it  not  be  possible  therefore  that  the  ancient  draftsmen 
or  modellers  of  pyramids  had  seized  upon  many  of  these 
characteristics  shown  in  the  forms  and  figures  referred  to, 
both  for  sub-divisions  of  measures  and  weights,  and  also  to 
typify  in  their  important  fixed  standards  some  of  the  more 
remarkable  facts  of  astronomy  then  known  to  them  ? 
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CLOSELY  ALLIED  CONGBNEES. 

Bt  Colowbl  W.  V.  Lbgob,  E.A.,  F.Z.S. 

A  comparison  of  the  Australian  Curlew  with  its  near 
Asiatic  ally,  and  its  more  distantly  related  representative  in 
Europe  and  Western  Asia,  may  not  be  uninteresting  to 
Members  of  this  Society  who  study  ornithology. 

The  Curlews  of  the  old  world,  like  other  members  of  the 
Wader  family  (Ckaradriide),  resemble  one  another  in  plumage, 
and  hence  we  find  that  a  few  years  ago  Naturalists  con- 
fused them  not  a  little;  we  have  the  Indian  and  the 
Chinese  Curlew  spoken  of  as  the  European  bird,  and  there 
seems  to  bo  some  confusion  about  the  European  and  South 
African  species.  Unlike  the  American  Curlews,  which  have  a 
distinguishing  characteristic  on  the  buff  tinting  of  the  under 
wing  and  azuiaries,  the  old  world  species  differ  chiefly  in 
character  of  the  markings  of  the  breast  and  axiliaries  and 
in  the  ground  colour  of  the  rump,  and  it  is  by  referring  to 
these  parts  that  a  correct  diagnosis  of  the  above  species,  on 
which  I  make  this  note,  can  be  founded.  A  marked  charac* 
teristic,  however,  of  the  Australian  bird  is  its  length  of  bill. 

The  European  or  common  Curlew  is : — Numenius  Arquata 
(Linn),  described  as  Scolqpax  Arquatay  LinnsDus,  Syst.  Nat. 
Ed.,  12, 1.  p.  242  (1766). 

The  Eastern,  or  Asiatic  Curlew  is  : — Numenius  Lineatus 
(Cuvier),  Eeg.  An.,  2nd  Ed.,  1.  p.  52  (1829). 

The  Australian  Curlew  is  : — Numenius  Cyanopus  (Yieillot), 
2nd  Ed.,  du  Nouv.  Diet.  d'Hist.  Nat.  Vol,  viii.,  p.  306 
(1817). 

The  latter  is  the  Numenius  Major  of  Schelgel  from  Japan, 
and  the  Numenius  Australis  of  Gould  from  Australia,  and  like- 
wise the  Numenius  Eufescens  of  Gould,  in  the  proceedings 
of  the  Zoological  Society,  1832,  p.  286 — which  name  appears 
to  have  been  founded  on  a  specimen  in  breeding  plumage. 

The  following  diagnostic  table  will  tend  to  illustrate  the 
characteristics  above  alluded  to : — 
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As  regards  our  Curlew,  N.  Cjanopus,  ou  arriviog  in  Tas- 
mania in  September  some  specimens  have  the  buff  tinge  of  the 
breeding  season  still  remaining  on  the  breast  and  flanks,  and 
accompanying  this  is  a  rufesctjnt  hue  on  the  longer  upper  tail 
coverts  and  central  tail  feathers.  This  species  no  doubt  varies 
in  size,  length  of  wing  and  length  of  bill,  as  much  as  its 
congeners.  But,  luifortunately,  I  have  not  yet  sot  together 
a  series  of  specimens,  and  cannot  give  much  information  on 
the  subject.  A  pair  shot  in  Ealph's  Bay,  by  my  son,  on  the 
14th  September,  measured  as  follows : — 

Q  Length,  24*75  in.;  wing,  12*25 ;  expanse,  42*0.;  tarsus, 
3*5;  bill  along  culmen^  6.9.  0  Length,  22*0  in.;  wing,  ll'l; 
tarsus,  3*4;  bill  along  culmen  5*5.  In  both,  the  legs  were 
bluish  grey,  with  the  toes  darkish ;  iris,  very  deep  brown ; 
bill,  dark  brown ;  tip,  blackish ;  base  beneath,  fleshy  reddish. 

Oeographieal  Distribufinn, — ^Although  the  Australian  Curlew 
is  a  migratory  species,  breeding  in  northern  climates  in 
summer  and ''  wintering  "  here  in  our  summer^  many  seem  to 
remain  throughout  the  year  with  us.  This  is  a  common 
feature  in  the  economy  of  the  Waders.  I  have  found  several 
species  of  well-known  *' northern  breeders"  remaining  in 
deylon  in  considerable  numbers  in  the  cool  season,  but  not  to 
breed ;  and  though  our  Curlew  remains  with  us  in  the  winter 
it  is  impropable  that  it  breeds  here. 

It  migrates  north  through  the  Malay  Archipela|[o,  being 
there  met  with  on  passage  in  Borneo,  New  Oumea,  the 
Philippines  and  other  islands;  thence  northward  along  the 
coast  of  China  to  Amoor  Land,  and  up  to  Lake  Baikal,  in 
which  region  it  is  supposed  to  breed.  In  Japan,  it  has  been 
met  with  as  far  north  as  Hakodadi.  According  to  Buller  it 
only  occurs  sparingly  in  New  Zealand ;  but  nevertheless  seems 
to  remain  there  in  winter.  New  Zealand  is  probably  its 
eastern  limit;  for  farther  east  it  is  replaced  by  the  oceanic 
species,  J7.  femoralia,  with  curiously  formed  tibial  feathers, 
and  which  occurs  in  the  Marquesas  Islands.  Bamsay  records 
our  bird  from  all  the  Austrahan  Colonies. 

Following  the  principle  advocated  here,  that  the  Asiatic 
Curlew,  N.  Lineata,  is  distinct  from  the  European  bird,  we  have 
the  range  of  the  former  across  the  continent  to  China,  down  the 
peninsula  of  India  to  Ceylon,  and  likewise  southwards  from 
China  to  the  Malay  islands,  where  it  has  been  procured  in  Java, 
Sumatra,  and  Borneo.  The  same  form  of  bird  is  known  to 
migrate  down  the  east  coast  of  Africa,  and  Layard  records  it  as 
a  resident  in  South  Africa 

Its  range  would  appear  to  be  over-lapped,  so  to  speak,  by 
that  of  the  Australian  Curlew  in  Amoor  Land  and  Japan,  the 
present  bird  not  being  found  north  of  the  south-eastern  part  of 
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Mongolia — where  it  breeds,  qiiitting  the  Boutbem  portions  of 
the  continent  in  April  for  that  purpose. 

Lastlj,  the  range  of  the  European  Curlew  maj  be  defined  to 
extend  throughout  Europe,  taking  in  the  Orkney,  Faroe,  and 
Shetland  Islands.  It  likewise  occurs  in  Western  Asia.  It  is 
found  in  the  Azores  and  in  North  Africa,  extending  down  the 
coast  of  that  continent  to  Damara  Land.  It  appears  not  to 
wander  to  the  extreme  south,  for  all  the  South  African  Curiews 
I  examined  in  the  British  Museum  when  compiling  my  work 
were  inseparable  from  the  foregoing  species  as  round  in  India^ 
China,  and  Ceylon.  It  would  therefore  appear  to  take  in  the 
west  coast,  while  the  Asiatic  or  *'  Esstem  "  Curlew  monopolises 
the  east  coast  and  the  extreme  south  in  its  wanderings. 
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ADDITIONS  TO  THE  LIST  OF  TASMANIAN  FOSSILS 
OF  UPPEE  PAL-EOZOIC  AGE. 

Br  BOBEBT  M.  JOHKBTOK,  F.L.S. 
(pLiiTB.) 

The  mudstone  beds  (Upper  Paladozoic)  in  the  neighbourhood 
of  Hobart  are  extraordinarily  rich  in  spirifers.  Fourteen  species 
have  already  been  noted  in  my  recent  work  on  the  Geology  of 
Tasmania.  A  number  of  other  interesting  forms  have  been 
collected  by  me  during  the  last  two  or  three  years ;  but 
hitherto  I  have  not  had  time  to  study  them  with  that  care 
which  is  desirable ;  for  any  one  who  has  worked  long  in 
our  rocks  must  be  aware  of  the  many  difficulties  which  are 
presented  when  any  attempt  is  made  to  determine  the 
characters  of  the  Frotean-wingcd  spirifers  of  Tasmania.  In 
the  mudstone  rocks  casts  alone  are  generally  found ;  and 
although  these  are  numerous  and  sharply  marked,  the  casts 
present  such  a  wonderful  range  of  variation  when  large 
numbers  of  the  same  species  are  subjected  to  examination  that 
the  task  of  determining  the  central  or  most  typical  represen- 
tative of  each  species  is  extremely  puzzling.  If  attention 
were  confined  to  a  single  specimen — as  is  often  the  case  where 
odd  specimens  are  despatched  to  paleeontologists  at  a  distance 
— there  would  be  less  perplexity  ;  but  it  need  hardly  be  stated 
determinations  so  made,  without  the  knowledge  of  local  vari- 
ability, must  add  greatly  to  the  perplexities  of  the  field 
worker  who  may  have  to  determine  whatever  variety  comes  to 
his  hand  by  the  aid  of  descriptions  based  upon  odd  types. 

All  the  winged  spirifers  of  Tasmania  are  extremely  variable, 
and  many  species  among  these  extreme  forms  are  scarcely 
separable  from  similarly  variable  allied  species.  8,  convoluia,  8, 
liseuleata,  8.  vespertilio,  8,  duodecimocosta^  and  8,  avciula  are 
remarkable  for  the  extreme  variability  in  form  and  sculpture. 
Added  to  the  difficulties  of  the  observant  field  worker  are  the 
variety  of  modes  in  which  they  are  presented  in  casts ;  some 
showing  sharp  details  of  external  surface  of  right  valve;  some 
of  left ;  some  of  more  or  less  blurred  surfaces  of  one  or  both 
sides  of  internal  casts.  The  greater  number,  again,  are 
curiously  distorted.  It  is  not  surprising,  therefore,  that  many 
able  authorities  have  had  frequently  to  revise  the  classifica- 
tion of  many  of  these  forms,  when  other  examples  of  an 
abnormal  form  or  type  have  been  submitted  to  them.  The 
following  six  species,  as  determined  by  me  from  a  series  of 
specimens  of  each  kind,  presented  all  the  difficulties  referred 
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_to^  but  after  careful  comparison  I  was  enabled  to  account  for 

youuf^  nnd  a(}ult  forms,  and  to  marl^^ihriddal  v^Mtion;  and 

^Haally  I  t^ul(]^gy|tib^ome  deaflif^  con^eno^,'  select  tbe.^1 

/t/pical  of  ea6h  group,  '•Jjv  ws  means  I  baVe  jceduced  a  1 

number  of  yari&ble  speci^^os  to  six  species,  all  pf  wbicb  I 

lifleji  able,  witb  some  degree  df  confidence,  to  refer  to  typi 

well-kn[>wu  fossils  occurring  vn%h  many  of  tbeir  associatfefr^ 

Ixodes  of  thi  same  age  in  Europe.     Fairly  good   photpgrapbs 

"^  liave  been  takea  of  these,  and  tbe  following  are  tbe  deteimina- 

tions  wbicb  I  bave  been  able  to*  arrive  at. 

*  *  *  ^••k 

TASMANIiLN   BbACTHIOPODS.  '   ^  / 

Spirifera  striata   ^  Mfi^rtifif    ..    Huon.^a!^ 

-laminosa         M*iiCoy.  ,y' 

cristata         1  r  ^  n  a^  . 

dupifeostata^  -^  ^  "  *^ 


•^«- 


triangularis  »   Mao'Hn        -   '    „  •' 
veepertilio       (?.  Bow,  '*  „ 

Leptsena  sp.  i*^^    ^       "  »> 

Pachydomus  sp.  ;•  „ 

Ditto  -^--^  V'  \ 

Stenopora  oyata/  ;        Lons      -  »,* 

As  tbe  descriptiduS'Of  tb^.same  species  taken  from  Davidson's 
^  J     "  Britisb  Carbonifer(ms  Bracliiopoda  "  answer  clofelf*  to  local 
'   ^      forms,  £  ksve  appenoed  descriptive  extractSiirQm  this  eminent 
>  *  -^autlio^ity,  for  tbe  convenience  of  Itj^iTsluJeiita.^^*'* »  ,  ..^.^^ 
•     S      Figures  of  local  forms  are  t|iken  from  select  types  by  pfii^to- 
'  \  grapby. .  I  have  1^80  to  announce  thrdiscoyeiy  o/ iofl/zfl^Ay^^ 

'',  comiculum^  de  Konwick.       Collected  by  Capt.  $eftdome  in  t^b 
V  /  mudstfene  beds  near  -Fingat.  .  -i  .' 


\\ 


^      DE9CEIPTI0K  or  Species  Occu*u^nq  in  EuROPBiN^E^CKs. 
.       '  AccoBDiNo  TO  T.  DaviIIpiIk,  F.E.S.  ' '^  '%^ 

\         SpiriTeraatiAata,  2far7Mii''"*T*^  ^^  ' ''v  ,  ''^    ^ 

y:         A  Tery  large  and  variablj^  sbAp6?'^ell,  1;ran8veffi^^(?Bw^ 
.  circular,  or   siiVi^omboidal  f  falves  a|most  e^lially ' 6onv3|^ 
^*  In  tbe  dorsal  VsJive  tlx6.  meaiaLlM  is  0f  modfer^t^  Meva^d^S 
./  4  wbile  tbe  sinus  ut^l^wopf^s^tQwQXi^i^rbidtbvar^^^^  imitlitri^^ 
^     and  depth.     The  hinge-li^je  is  either  a  little  i4^6rt§|^4c^.  ofiij^g 
as  tbe  greatest  width  of  tbe  shell,  the  cardinal  angles  bei!lg  more 
or  less  rounded  in  adult  individuals.     Tbe  area  is  of  moderate 
width,  witb  sub- parallel  sides ;  fissure  triangular,  and  partially 
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covered  by  a  pseudo-deltidium.  The  external  surface  of  the 
shell  is  ornamented  by  a  variable  number  of  radiating  ribs, 
which  anient  in  number  to  a  greater  or  lesser  extent,  from 
intercalations  at  unequal  distances  from  the  beaks ;  so  that  from 
70  to  90  mav  be  counted  round  the  margin  of  each  valve  in 
adidt  indiviauals.  The  ribs  on  the  fold  and  sinus  are  likewise 
more  flattened  than  on  the  lateral  portions  of  the  shell.  The 
surface  is  closely  and  finely  reticulated.  In  the  interior  of  the 
dorsal  valve,  under  the  extremity  of  the  incurved  umboual  beak 
there  exists  a  small  cardinal  process  or  muscular  fulcrum,  and  on 
either  side  are  situated  the  dental  sockets.  The  spiral  cones  which 
fill  the  larger  portion  of  the  shell  are  attached  to  the  extremities 
of  the  inner  socket-walls.  The  lamel!»,  after  having  converged 
and  given  birth  to  the  crural  processes,  diverge,  and  form  the 
first  of  the  20  or  22  convolutions  of  which  each  spiral  is 
composed.  Four  impressions  left  by  the  adductor  muscle  are 
visible  in  this  valve.  In  the  interior  of  the  ventral  valve  a 
strong  hinee-tooth  is  situated  on  either  side  at  the  base  of  the 
fissure,  and  is  supported  by  a  vertical  shelly  plate  of  much 
strength,  but  not  advancing  to  any  great  length  into  the  interior 
of  the  valve.  Between  these  a  large  portion  of  the  free  space 
st  the  bottom  of  the  shell  is  occupied  by  the  adductor  and 
cardinal  muscular  impressioni^,  which  are  dirided  by  a  blunt, 
central,  longitudinal  ndge.  The  dimensions  of  one  of  the 
largest  examples  are : — 

Length,  4^  in.;  width,  6  in.  1  line ;  depth,  3  in.  1  line. 

Spirifera  laminosa,  M^Cay, 

Transversely  sub-rhomboidal ;  valves  unequally  convex,  the 
ventral  one  by  far  the  deepest.  The  lateral  portions  of  the 
shell  are  regularly  curved,  forming  with  the  extremities  of  the 
hinge-line,  acute,  but  not  prolonged  cardinal  extremities ;  area 
large,  triangular,  more  or  less  elevated,  and  divided  by  a  fissure 
of  moderate  width.  Beak  small,  not  much  produced  above  or 
bevond  the  level  of  the  area.  The  mesial  fold  in  the  dorsal 
valve  is  broad,  and  more  or  less  elevated  without  ribs,  and 
corresponding  with  a  deep  and  rather  wide  longitudinal  sinus 
in  the  ventral  one.  Each  valve  is  ornamented  by  about  20  or 
22  narrow  radiating  ribs,  intersected  by  closely  disposed,  sharp, 
oncentric,  undulating  lamins.  The  measurements  from  two 
examples  have  produced — 

Length,  12  ;  width,  21 ;  depth,  10  lines. 
9t         B        ,>       11        >f       6i  „ 

Spiriferina  cristata,  var,  octoplicata,  J.  Be  G,  Sowerhf, 

T^sversely  sub-rhomboidal,  valves  about  equally  convex, 
and  at  times  rather  gibbous ;  hinge-line  as  long  as  the  greatest 
width  of  the  shell.  Cardinal  angles  acute  or  slightly  rounded  ; 
area  concave,  triangular,  and  of  variable  width  ;  fissure  partly 
covered  by  a  pseudo-deltidium ;  beak  small  and  incurved,    llie 

I 


140  ADDITIONB  TO  THB  LIST  OF  TABMANIAK  FOSSILS. 

mesial  fold  of  the  dorsal  valve  is  more  often  composed  of  a 
single  rib  which  is  much  larger  than  those  situated  on  the  lateral 
portions  of  the  shell;  its  crest  being  in  general  rounded 
from  the  umbone  to  about  half  its  length,  when  it  graduallj 
becomes  more  and  more  flattened  as  it  approaches  the  frontal 
margin,  but  at  times  it  remains  angumr  during  its  entire 
len^h,  with  a  tendencv  to  the  formation  of  a  rudimentary 
plait  on  either  of  its  slopes,  so  that  in  these  rarer  cases  the 
fold  assumes  towards  nie  front  an  obscurely  triplicated 
appearance.  The  sinus  in  the  ventral  valve  is  deep,  acute, 
and  generally  simple,  but  also  more  rarely  interrupted  by  a 
rudimentary  rib,  which  becomes  visible  in  the  proximity 
of  the  front.  The  valves  are  ornamented  by  from  S  to  12 
angular  ribs,  which  are,  as  well  as  the  sinus  and  fold,  inter- 
cepted by  closely  disposed,  concentric,  scale-like  lamina.  The 
surface  of  the  shell  is  also  closelv  beset  by  numerous  small 
granular  (sninose)  asperities ;  the  shell-structure  being  likewise 
perforated  by  minute  tubili  or  perforations. 

In  the  interior  of  the  vential  valve  there  exists  a  sharp 
elevated  mesial  septum,  which  rises  from  the  bottom  of   the 
valve,  and  partly  divides  the  spiral  cones.     Dimensions  very 
variable.    Three  examples,  of  which  the  first  two  are  Sowerby  s 
original  types,  have  afforded  the  following  measurements : — 
Length,  9 ;  width,  13  ;  depth,  8  lines. 
i>      6        „      11        „      6    „ 
»      6        „        8        »      «5    it 

Spirifera  duplicicosta,  PhiUips^ 

Transversely  sub-rhomboidal  when  adult,  longer  than  wide, 
or  almost  circular  when  quite  voun^;  valves  moderately  convex, 
with  a  more  or  less  produced  mesial  fold  in  the  dorsal,  and  a 
corresponding  sinus  in  the  ventral  one.  The  hinge-line  is 
shorter  than  the  width  of  the  shell,  the  area  of  moderate 
breadth,  beak  incurved^  Valves  ornamented  by  numerous 
radiating  ribs,  which  rapidly  augment  at  various  distances  from 
the  beaks  by  intercalation  as  well  as  bifurcation.  Two  examples 
have  afforded  the  following  measurements  ; — 

Length,  16  ;  width,  20 ;  depth,  11  lines. 
„        16i        „      17i      „     10*    „ 

Spirifera  alata,  SckUtheim, 

S.  alata  varies  considerably  in  shape,  according  to  ase  and 
individual.  When  adult  or  full  grown  it  is  transversely  fusi- 
form, being  twice  and  even  three  times  as  wide  as  long  (PI.  1,  figs. 
23  and  27;.  Valves  convex,  deepest  at  a  short  distance  from 
the  umbone ;  hinge-line  as  lon|^  as  the  greatest  width  of  the 
shell,  the  cardinal  extremities  being  more  or  less  attenui^ted  in 
different  individuals.  The  area  is  wide  with  sub-parallel  sides ; 
fissure  triangidar,  and  in  great  measure  covered  by  a  convex 
pseudo-deltidimn ;   a  narrow  rudunentary  area  may  be  seen 
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likewise  in  the  smaller  xalve ;  beak  small  and  incurved.  The 
m^ial  fold  is  simple,  of  variable  width,  and  flattened  alone  its 
upper  surface ;  while  in  the  ventral  valve  there  exists  a  shallow 
«mu8,  interrupted  by  the  presence  of  a  rounded  slightly  elevated 
merial  rib.  The  valves  are  likewise  ornamented  hj  a  variable 
number  of  rounded,  or  but  slightly  angular,  ribs ;  these  are 
simple,  or  here  or  there  augmented  by  an  occasional  intercalca- 
tion.  In  number  they  vary  from  about  8  to  30  on  each  valve, 
i;he  larger  number  occurring  on  the  most  adult  individuals. 
The  ribs  are  also  at  times  of  unequal  width,  even  on  the  same 
example ;  and  the  entire  surface  of  the  shell  is  omamened  by 
•dose  and  regular  scale-like,  concentric,  imbricated  laminfio. 
The  interior  of  the  ventral  valve  does  not  show  a  trace  of  that 
elevated  mesial  septum  which  is  always  present  in  Spiriferina 
erittaia,  8p.  octaplicaia,  8p.  Munsteri^  roitrata,  Tasoni^  and 
other  forms  composing  that  sub-genus.  The  dental  or  rostral 
plates  in  8.  alata  are  also  much  smaller,  and  I  might  almost  say 
Tudimentarr ;  the  muscular  impressions  are  likewise  exactly 
similar  to  those  peculiar  to  the  genus  Spirifera,  In  the  dorsal 
valve,  under  the  extremity  of  the  umbone,  there  exists  a  small 
striated  cardinal  process  or  boss,  but  no  hinge-plate,  and  a 
little  lower  is  seen  the  quadruple  impression  left  by  the  adduc- 
tor (PI.  L,  figs.  31,  82,  33a). 

Spirifera  triangularis,  Martin, 

Triangular,  twice  as  wide  as  long,  with  a  straight  elongated 
hinge-line,  and  slightly  concave,  nearljr  parallel-sided  area, 
towards  the  attenuated  extremities  of  which  the  lateral  margins 
of  each  valve  converge,  forming  acute  angles  with  the  hinge. 
The  fissure  is  triangular,  and  partly  covered  by  a  pseudo- 
deltidium.  The  dorsal  valve  is  less  convex  than  the  opposite 
•one  with  an  elevated  mesial  fold  which  commonly  assumes  the 
character  of  a  single  produced  and  acutely  angular  cuneiform 
lidge  or  rib,  at  times  considerably  prolonged  beyond  the  frontal 
level  of  the  lateral  portions  of  the  valve.  On  either  side  of 
this  central  ridge  irom  6  to  10  smaller  ribs  ornament  the 
lateral  portions  of  the  valve.  The  beak  of  the  ventral  valve  is 
narrow,  produced,  and  incurved.  A  shallow  mesial  sinus 
commences  at  the  extremity  of  the  beak,  and  extends  to  the 
front,  but  at  a  short  distance  from  its  origin  a  mesial  or 
centnd  rib  originates,  which  becomes  wider  and  more  elevated 
and  produced  as  it  approaches  the  front,  and  corresponds  with 
the  central  ridge  of  the  dorsal  valve.  Seven  to  11  smaller  ribs 
exist  alsp  on  the  lateral  portions  of  the  valve,  on  either  side  of 
the  sinus.  The  dimensions  taken  from  a  perfect  individual  have 
produced : — 

Length,  10| ;  width,  21^  ;  depth,  6|  lines. 
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BOOT  MATTBES  IN  SOCIAL  AND  ECONOMIC 
PROBLEMS. 

By  E.  M.  Johkstok,  F.Ii.S« 

Is  THE  POTSBTT  OF  THE  MjLSSBS  A  NeCBSSABY  CoKCOMI- 
TANT  OF  InGBEASED  ACCUMULATION  OF  WeALTH  IN 
THE  AeOBBOATE  ? 

All  obsenrerB  are  nearly  agreed  that  the  accumulation  of 
wealth  and  wealth-producing  power  have  prodigiously  increased 
within  the  present  century.  Of  this  there  can  be  little 
doubt.  Modem  discoyeries—as  regards  the  properties  of 
matter,  the  discovery  and  development  of  new  lands,  the  uses 
of  steam,  electricity,  and  labour-savins  inventions  in  every 
department  of  social  and  industrial  life — ^have  enormously 
increased  man's  power  over  the  forces  of  nature.  TVith  this 
immense  gain  of  power  vast  continents  of  virgin  forest  and 
barren  swamp  have  become  gardens  of  plenty.  Bivers, 
mountains,  and  other  formidable  obstacles  to  communication 
or  distribution  of  products  have  been  bridged  or  pierced  by 
ndlwavs,  roads,  and  other  superior  means  of  distribution ; 
-and  the  wide  ocean,  connecting  fax  distant  lands,  now  forms 
tiie  easy  and  open  highway  of  magnificent  steamers,  which 
vie  in  regularity  and  speed  with  the  railway  train  in  bringing 
iK>  local  markets  daily  supplies  of  the  fresh  meat,  fish,  fruit, 
and  cereals  of  lands  many  thousand  miles  away.  As  a 
natural  consequence  famines,  such  as  are  known  to  have  been 
so  common  and  so  terrible  in  England  in  the  immediately 
preceding  centuries,  are  rendered  an  impossibility. 

How  is  it,  then,  that  we  are  again  brought  face  to  face  with 
the  old  terrible  problems:  "dme  Misery  of  the  Masses," 
'<The  Labourer's  Struggle  for  Existence,^'  *<The  Growth  of 
Poverty,"  ''The  Increase  of  Pauperism  and  Crime  ?  "  If  we 
•can  judge  by  the  popular  literature  of  the  day,  the  state  of 
the  masses  in  Europe  seems  to  be  verging  into  as  hopeless  a 
condition  as  that  which  existed  prior  to  the  introduction  of 
our  vaunted  discoveries. 

Indeed,  one  writer,  who  recently  has  been  heard  above  all 
other  claimants  for  reform,  confidently  afirms  that  "  it  is 
true  wealth  has  been  greatly  increased,  and  that  the  average 
of  comfort,  leisure,  and  refinement  has  been  raised;  but 
these  gains  are  not  general.  In  them  the  hwest  claas  do  not 
share"  He  btoadly  insists  that  increase  in  poverty  is  the 
oonstant  ooneomitant  of  increase  in  aggregate  wealth,  and 


144       BOOT  ICATTERS  IN  SOCIAL  AND  ECONOMIC  PSOBLEMS 

that  this  constant ''  association  of  povertj  with  progress  is: 
the  great  enigma  of  our  times."  Is  it  true,  as  this  writer 
confidently  affirms,  that  with  all  the  advantages  which  man 
has  gained  in  his  increased  and  increasing  command  over  the 
forces  of  nature,  our  present  civilisation  has  bj  its  customs- 
and  provisions  barred  the  effectual  distribution  of  accumu- 
lated wealth ;  and  the  only  effect  produced  is  that  of  making 
the  rich  richer  and  the  poor  poorer  ? 

.  This  cannot  be  answered  effectively  without  some  enquiry 
into  that  form  of  wealth  which  constitutes  man's  chief 
satisfactions. 

Are  these  sufficient  in  the  aggregate  to  suffice  for  all,  if 
proper  means  for  effecting  distribution  were  employed^, 
supposing  such  means  were  possible  P  Or  is  the  aggregate 
supply  of  primary  wants  insufficient  to  provide  all  needs,  even 
were  the  most  thorough  means  devised  for  its  distribution  ? 

Wants  op  Man. 
The  satisfaction  of  the  wants  of  man  is  the  mainspring  of 
all  his  activities.  Wants  are  interminable.  Some  affect  his 
very  existence,  while  others  only  concern  his  greater  degree  of 
comfort  or  happiness.  In  all  enquiries  into  matters  deeply 
concerning  the  existence  and  welfare  of  man  it  is  well,, 
therefore,  to  keep  these  fundamental  distinctions  clearly  in 
view ;  for  not  a  few  of  our  misconceptions  arise  from  a  failure 
on  the  part  of  social  and  political  economists  to  establish  a- 
satisfactory  classification  of  wants  according  to  their  varying 
importance. 

Broadly  speaking,  these  may  be  divided  into  three  great 
groups : — 

(1.)  Wants  Essential  to  Life  Itself. 

(2.)  Wants  Essential  to  Comfort. 

(3.)  Luxurious  Wants. 

Whatever  eccentricities  may  be  exhibited  by  isolated 
individuals  at  times,  it  is  unmistakable  that  the  fierceness  or 
intensity  of  the  struggle  for  wants  among  communities  ift 
determined  by  the  nature  of  the  wants ;  and,  invariably,  sa 
long  as  the  reason  of  man  is  preserved,  the  greater  intensity 
of  the  struggle—beginning  with  the  most  important — ^is  ia 
the  order  before  given,  viz.:— 
Wants  essential  to — 

(1.)  Life. 
(2.)  Comfort. 
(8.)  Luxury. 
Man  can,  and,  unfortunate Jy,  the  masses  of  men  are  often- 
obliged  to,  exist  without  the  enjoyment  of  luxurious  wants^ 
He  may  even  be  deprived  of  all  wants  beyond  the  fini  group* 
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and  still  maintain  a  more  or  less  extended  life-struggle  with 
misery  of  some  kind  :  but  if  the  wants  of  the  fir  A  group  be 
ever  so  little  curtailed  below  a  certain  minimum,  he  will 
speedily  perish  miserably. 

Preserve  to  man  his  life,  and  if  needs  be  he  will  eagerly 
exchange  for  its  preservation  all  his  comforts  and  luxuries. 
Deny  lum  life,  and  all  the  Economist's  v)ealih  of  exchange 
becomes  to  him  as  dross — absolutely  valueless.  This  being 
so,  let  us  endeavour  to  investigate  some  of  the  more  important 
social  problems  closely  connected  with  the  welfare  and 
progress  of  man.  It  is  for  many  reasons  necessary  at  this 
stage  to  confine  attention  to  those  primary  wants  essential  to 
life  itself ;  and  for  greater  clearness  these  may  be  restricted 
to  that  minimum  of  each  great  want  necessaiy  to  maintain 
the  life  of  each  person.  The  exact  minimum  of  these,  what- 
ever their  form  may  be,  depends  upon  the  energy  destroyed 
by  work,  and  upon  the  physical  condition  of  the  labourer's 
environment,  and  may  be  stated  thus : — 

The  minimum  to  maintain  existence  of 

Pood. 

Shelter. 

Best. 

Without  a  certain  minimum  of  these,  man,  like  all  living 
organisms,  must  perish  inevitably. 

Division  of  Labovb — ^Advantages  and  Defects. 

Division  of  labour  necessary  to  produce  necessary  satisfac- 
tions^  and  to  distribute  them  in  large  civilised  communities, 
undoubtedly  ensures  greater  skill,  and  prevents  unnecessary 
waste  of  the  aggregate  time  and  energy  of  the  individuals. 
Were  it  not  for  this  provision  no  country  could  sustain  the 
life  of  large  numbers.  This  division  of  labour,  however, 
rests  upon  the  tacit  understanding  that  energies  in  other 
directions  than  that  of  actually  nroducing  food  may 
constantly  be  exchanged  for  food  and  other  primary  wants. 
Individual  societies,  communities,  and  nations  are  alike  in 
this  respect;  for  no  matter  the  skill,  time,  and  labour 
profferea  or  applied  for  or  in  the  production  of  other  than 
primary  wants,  it  is  necessary  that  they  be  constantly 
exchangeable  in  sufficient  amount  to  obtain  at  least  that 
minimum  of  primary  needs  from  other  persons  or  communi- 
ties, who,  under  this  system,  are  supposed  to  produce  a 
sufficient  surplus  for  the  satisfaction  of  all  other  members  of 
society  not  immediately  engaged  in  the  production  of  primary 
wants.  Were  it  not  for  tiiis  understood  assurance,  the 
present  civilisation — with  special  centres  of  manufactures  for 
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the  world  at  lax^f  its  defined  local  division  of  labour  and 
individual  rights  in  large  areas  of  land — would  be  altogether 
impossible. 

Among  the  conflicting  opinions  of  Political  EconomistSy 
Socialists,  and  Communists,  there  is  at  any  rate  this  one 
fundamental  point  of  agreement,  w.,  that  by  a  propor 
division  of  labour  or  services,  the  sum  total  of  humaa 
satisfactions  are  greatly  superior,  and  are  enjoyed  by  vastly 
greater  numbers  than  would  be  possible  to  men  were  each  to 
work  in  a  state  of  isolation,  and  each  one  obliged  to  attempt 
to  create  the  whole  round  of  his  own  requirements.  Let  us 
take  it  for  granted,  then,  that  division  of  services  is  a 
necessity ;  but  while  so  doing  let  us  bear  in  mind  that  the 
greater  satisfaction  of  wants  in  the  aggregate  may  be  attained, 
and  yet  owing  to  an  imperfect  scheme  of  distribution  a 
sufficiency,  nay,  even  the  minimum  of  primary  satisfaction 
necessary  to  maintain  life,  may  fail  to  reach  many ;  and  hence 
it  may  appear  that  mudi  of  the  idleness,  pauperism,  crime, 
misery  and  death  experienced  in  crowded  centres  is  due  to 
the  defects  of  distribution. 

Let  us  therefore  examine  this  root  difficulty,  free  from  the 
clouds  of  irrelevant  or  less  urgent  considerations.  Division 
of  labour  without  facilities  for  exchange  may  render  a  unit 
more  helpless  in  such  a  scheme  than  he  would  be  in  a  savage 
state.  Much  ingenuity  and  ability  has  been  exercised  by 
many  writers  in  showing  to  us,  as  Bastiat  does,  the  glorious 
provisions  of  one  of  the  so-called  social  harmonies  {lAberiy 
alias  CampeUtian)  in  preventing  monopoly,  and  in  effecting 
the  distribution  of  wealth.  And  it  may  be  at  once  conceded 
that  human  society  does  reap  all  the  advantages  claimed  on 
behalf  of  competition. 

The  question,  however,  is  not — ^Does  competition  effect 
much  good  P  That  may  be  readily  conceded.  But  confining 
attention  to  the  minimum  of  prunary  wants  alone — Do  the 
combined  effects  of  division  of  services,  competition  and 
modes  of  exchange  now  existing,  provide  for  the  jpreaervatiam 
of  due  proportions  hdween  the  different  elasees  of  eervicee,  so  as 
to  ensure  the  production  of  primary  needs  in  sufficiency  for 
the  wants  of  all ;  and  are  the  means  of  exchange  sufficiently 
perfect  to  secure  with  more  or  less  certainty  a  due  modicum 
of  primary  needs  to  all.  In  a  word,  is  the  ''all  for  each *'  as 
effectively  complete  as  the  "  each  for  all  ?  " 

If  this  latter  provision  be  defective--and  this  unfortunately 
seems  too  true— can  the  defects  be  removed  ?  And  if  this  be 
impossible — can  the  evils  be  minimised  to  any  extent  ?  All 
possessors  of  services  must  be  enabled  to  secure  primary 
wants,  or  they  perish,  fief  erences  to  the  wide  distribution 
of  wealth  in  exchange  or  commercial  value ;  or  to  standard 
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jNTiees  or  wages — ^low  or  liigh — are  utterly  misleading. 
Without  the  power  to  acquire,  or  the  actual  possession  of  a 
^oe  provision  of  that  portion  of  exchange  wealth— not 
necessarily  possessing  a  high  exchange  value — the  whole 
aggregate  of  the  remaining  part  of  the  world's  weaUh  in 
^nchange  would  be  worthless ;  £>r  it  would  fail  to  preserve  the 
life  of  the  man  destitute  of  primary  wants.  This  is  the  root 
difficulty ;  and  it  is  forcibly  exemplified  in  the  first  notable 
exchange  recorded  in  sacred  historv  between  the  typical 
representative  of  the  hunter  of  wild  animals,  and  the  more 
dolled  and  peaceful  agriculturist. 

^'  .  .  .  And  Esau  was  a  cunning  hunter,  a  man  of  the 
field :  and  Jacob  was  a  plain  man  dwelling  in  tents.  .  .  . 
And  Jacob  sod  pottage :  and  Esau  came  from  the  field  and  he 
was  iAvai :  And  Esau  said  to  Jacob,  Feed  me,  I  pray  thee  with 
that  same  red  pottage,  for  I  am  faint.  .  .  .  ^d  Jacob  said. 
Sell  me  this  day  thy  birthright.  And  Esau  said.  Behold  I  am 
at  the  point  to  die,  and  what  profit  shall  this  birthright  do  to 
me  P  And  Jacob  said,  Swear  to  me  this  day ;  and  he  sware 
unto  him:  and  he  sold  his  birthright  unto  Jiicob.  Then  Jacob 
^ve  Esau  bread  and  pottage  of  lentiles ;  and  he  did  eat  and 
drink,  and  rose  up  ana  went  his  way ;  thus  Esau  despised  his 
birthright."— (Oenesis  xxv.,  27-34.) 

It  is  fortunate  for  Esau  that  he  had  the  power  of  effecting 
-an  exchange,  and  that,  notwithstanding  the  exorbitancy  of  the 
seller's  terms,  he  had  no  hesitancy  in  exchanging  (or 
despising  as  it  is  stated)  the  less  needful  wants  for  the  more 
pressing  or  primary ;  for  in  the  trial  of  Job's  integrity  and 
fortitude  it  is  affirmed,  with  truth,  that  skin  for  skin,  all 
that  a  man  hath  will  he  give  for  his  life. 

Unfortunately  for  the  working  class  breadwinner,  his 
enly  birthright  is  physical  power  and  manual  skill,  and 
although  these  are  all  he  can  oner  for  his  life  needs,  he  cannot 
always  as  a  competitor  effect  the  necessary  exchange ;  and 
too  often  he,  and  those  depending  upon  him,  travel  the  swift 
road  to  beggary  and  death. 

Thus  there  are  still  defects,  whether  remediable  or  other- 
wise, in  the  present  civilisation,  so  long  as  these  fundamental 
necessities  of  a  power  to  exchange  with  primary  wants  are 
imperfect,  e.^.:  certain  divisions  of  humankind  are  not  directly 
engaged  in  producing  primary  wants  for  themselves.  They 
-we  mostly  engaged  merely  in  rendering  more  or  less  skilled 
services,  m  return  for  tokens  (money  or  other  medium) 
understood  to  have  at  least  the  power  of  effiscting  correspond- 
ing tUi/mUe  sttppUes  of  primary  wants.  But  this  division  has 
another  difficulty. 

The  actual  owner  of  the  power  (rich  capitalist)  to  effect 
the  production  of  things  which  may  be  exchanged  for  a 
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corresponding  quantity  of  primary  wants,  may  in  all  likelihood 
be  able  to  effect  such  exchanges;  but  the  poor  capitalist,  the 
possessor  of  the  power  of  mere  services,  such  as  the  navyy, 
the  house  servant,  the  blacksmith,  may  often  be  unable  to 
exchange  his  services  towards  the  production  of  these  very 
things ;  and  under  such  conditions  as  the  needful,  exchange 
cannot  be  effected,  the  unemployed  wage-earner  in  the 
division  of  human  labour  must  be  supported  by  drawing 
upon  a  more  or  less  limited  surplus  previously  earned; 
failing  that  he  must  either  borrow,  take  the  risk  of  violent 
means  to  secure  primary  wants,  be  fed  by  private  or  public 
charity,  or  die  of  starvation. 

This,  then,  is  the  problem  of  problems  of  the  present  day. 
Beferences  to  current  high  rates  of  wages,  the  low  prices  of 
provisions,  or  the  increasing  aggregate  value  of  wealth  in 
exchange,  do  not  always  disclose  this  skeleton  in  the 
social  cupboard.  When  the  ship  of  society  is  barred 
into  many  more  or  less  water-tight  compartments  the 
ship  itself  may  not  founder,  although  one  or  two  minor 
chambers  be  damaged  and  water-logged,  and  their  contents 
destroyed.  If  the  larger  and  more  important  chambers,, 
however,  be  destroyed  the  whole  ship  may  foimder,  and 
those  who  may  effect  escape  may  be  small  indeed.  Thier 
allegorical  picture  must  not  be  pressed  too  hard.  It  may  be 
sufficient,  however,  to  draw  attention  to  a  dangerous  side  of 
the  division  of  labour  composition  of  modem  society. 

But,  says  the  theorist :  True,  his  services  were  shut  out  by 
over-competition  in  that  particular  place  or  in  that  particular 
occupation ;  but  if  he  only  knew  at  that  moment  that  by 
transferring  his  services  to  other  employments,  or  to  the 
same  occupation  in  another  place,  the  balance  of  service  for 
service  would  be  adjusted,  and  the  life  of  himself  and  his- 
dependants  would  be  saved.  Ah,  if  he  only  knew !  But  the 
possession  of  knowledge  is  in  itself  practically  a  form  o£ 
wealth,  and  that  he  did  not  possess  any  more  than  he  did  the 
necessary  capital  to  acquire  the  necessary  sldll  in  the  new 
occupation  calling  for  services,  or  in  the  necessary  capital 
to  transfer  himself  and  his  household  to  a  great  distance 
where  his  own  special  skill  was  then  in  demand.  We  may 
therefore  summarise  the  difficulties  lying  at  the  root  of  all 
social  problems  as  follows : — 

(1.)  All  breadwinners  and  their  families  to  mftiTifaLiT* 
existence  must  possess  primary  wants,  whether 
they  can  effect  exchange  of  services  or  not. 

(2.)  Many  breadwinners — whether  due  to  lack  of  know- 
ledge or  inability  to  change  their  occupations  or 
locality--cannot  obtain  employment,  and  therefore 
cannot  effect  exchange. 
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(3.)  Such  of  the  latter  as  by  former  misfortunes  have 

been  deprived  of  every  form  of  wealtdi  in  exchange, 

must  beg  or  steal  from  public  or  private  resources, 

or  die  of  starvation. 

Thus  it  is  shown  that  one  of  the  great  economic  harmonies 

in  competition,  while  it  effects  much   good  in  distributing 

wealth  and  breaking  down  monopolies  and  privileges,  and  in 

enlarging  the  domain  of  community  in  the  enjoyment  of  the 

gratuitous  products  of  nature  and  invention,  it  also,  as  one 

of  the  mills  of  Gk)d,  directs  its  force  terribly  on  the  mere 

monopolists  of  bone  and  muscle ;  competition  grinding  them 

smaller  and  smaller  as  its  force  is  augmented  by  increasing 

numbers. 

FuBTHEB  Difficulties  Connbcted  With  thb  Division 

OF  LaBOUB — AXLOGATION. 

One  of  the  most  formidable  difficulties  connected  with  the 
division  of  labour  is  allocation ;  for  it  is  evident  that  if  in 
the  technical  training  of  the  young  due  regard  be  not  paid  to 
the  chances  of  finding  employment  in  the  service  to  which  the 
future  breadwinner  aspires,  disaster  or  a  disappointed  life  may 
be  the  result.  This,  being  a  relative  matter,  applies  to  a 
small  community  as  well  as  to  a  large  one.  Few  take  into 
consideration  that  there  is  a  natural  law  in  operation  which 
as  surely  determines  the  numbers  required  for  each  great 
class  of  employment  as  do  the  natural  laws  which  locally 
determine  the  times  and  relative  heights  of  the  tide.  No 
social  advancement  by  means  of  the  higher  education  of  the 
people  can  ever  alter  the  relative  numbers  of  the  various 
branches  of  human  service ;  and  should  it  be  thought  possible 
that  the  education  of  the  masses  exerts  any  influence  in  the 
nature  of  its  training  in  disturbing  the  necessary  proportions 
of  each  great  group  of  services  upon  which  our  lives  and  our 
civilisation  depends,  it  would  certainly  prove  that  the  general 
spread  of  higner  education  was  a  curse  and  not  a  blessing. 

Services  would  never  become  a  marketable  commodity  of 
value  in  exchange  if  it  were  not  for  wants.  Kinds  of  services, 
therefore,  must  be  exactly  proportionate  to  kinds  of  wants. 
The  wants  which  demand  the  expenditure  of  the  greater 
amount  of  labour  must  necessarily  absorb  the  greater  amount 
of  persons  requiring  employment  without  regard  to  their 
capacities,  attainments,  or  personal  desires ;  and,  so  far  as  the 
mass  of  human  beings  are  concerned,  there  is  no  choice. 

The  great  wants,  food,  clothing,  and  shelter,  are  by  far  the 
greatest  factors  in  the  determination  of  the  aggregate  numbers 
tiiat  must  be  employed  if  the  wants  are  to  1^  satisfied.  ThQ 
same  three  great  wants  also  determine  the  necessary  amoimt 
and  proportions  of  capital,  machinery,  and  land  to  be  employed, 
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together  with  the  necessary  proportion  of  labonrerp  for  each 
kind  of  occupation  which  directly  or  indiredly  is  somehow 
utilised  in  the  production  of  the  said  three  great  wants. 

It  is  true  the  strict  average  proportions  of  the  various 
classes  of  labour  machinery  may  not  he  found  to  be  quite  tibe 
same  in  each  country ;  but  this  does  not  affect  the  aggregate 
of  1^  countries.  It  is  not  absolutely  necessary  that  the 
manufactures  and  agricultural  industries  of  any  one  countrv 
should  preserve  the  world's  strict  average  proportions  to  each 
other,  so  far  as  that  one  country  is  concerned,  so  long  as  it  is 
free  to  make  necessary  exchanges  with  other  countries  for 
disposing  or  making  good  their  respective  local  surpluses  and 
deficiencies.  Nevertheless,  countries  confined  to  the  produc- 
tion of  their  own  wants^-or,  what  is  the  same,  the  world  as  a 
whole — must  preserve  the  strict  average  proportion  and 
quantity  of  labour  and  machinery  in  the  production  of  those 
tnree  great  wants  which  are  the  mainsprings  of  all  human 
activities  and  efforts.  It  is  necessary,  therefore,  to  make  a 
very  wide  net  to  obtain  approximate  information  with  respect 
to  the  amount  and  due  proportions  of  all  kinds  of  services 
employed  in  the  production  of  the  whole  round  of  wants  of 
eacdi  country.  It  is  unfortunate  that  figures  relating  to  the 
occupations  of  all  countries  are  not  aooessible,  but  reference  to 
the  ascertained  occuiM^tions  of  Australasia,  United  States  o£ 
America,  British  India,  and  seven  principal  States  of  Europe, 
embracing  438  millions  of  people,  and  representing  all  climes 
and  all  forms  of  industry,  afford  a  basis  wide  enough  to 
secure  very  accurate  information. 

The  figures  contained  in  the  following  table  of  classified 
occupation  of  these  countries  afford  valuable  information 
with  regard  to  the  definite  proportions  of  the  division  of 
labour  engaged  in  the  production  of  human  wants : — 
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PBOPOETIONAL  CLASSIFICATION  OF  THE  OCCUPATION& 
OF  ALL  PERSONS  ENGAGED  IN  THE  SUPPLY  OF 
HUMAN  WANTS  :- 


COUXTEV. 


Bnadwlmien  (PercmtageX 

4   I   5   |l*6l   6       7 


Dependants 
(Percentage). 


3 


8      9 


d 


ii3 


All. 
1-9 


AU. 


England,  Wales  . 

Scotland 

Ireland  


26,094 
8,786 
6,174 


24-5    5*3  42*8 


24-4 
13-3 


7-0  42-2 
19-0  45-7 


United  Kingdom 


86,003!  2*7    7-0   3*8  2d-o|  7*6  48*5   .. 


100     2*25 


Six  CoUntU§  0/  Aua- 
traUuia  :— 


Victoria 

Qaeeiuland  

Sonth Australia  ... 
Weetem  Aiutralia  . 

HMmania  

New  Zealand    


Total  0/  Six  Coloniee 
of  AuttrciUuia . 


213 

280 
30 

lie 

480 


1,991 


1-6    4-4 


United  States 

Pmssia  

Fkanoe 

Austria  

Belgium 

India   


Totals 


60,165 
27,270 


I 


1*8    6  8 
21 ;  3-2 


87,821 ;  1-8    6-8 


22,144 

5,520 

268,691 

488,804 


I 
1-9    4-0 

8*0    9-0 

1^   11 


1-6 


8-0 


4-1  18-8 
6-1  18-3 
4-8 '16  5 


I 


4*4 


12-6 
16*6 
16'8 


17*7 


14*5 
15-7 
126 
16-1 
16*9 
11*2 


4S'& 
45-6 
39*4 
89*3 
42*9 
87*9 


0-2  0*6 
0-6 
0-7 


01 
0-3 
0*8 
0*6 
0*1;  0-6 


1-0 


1*6    1-9 

0*6    1*1 

07 


18*7 


41*7   0-2    0*6 


64*6 
52*8 
58-9 
66*2 
66*5 
60*7 


1*2  66-7 


58-8 
59*6 
58*8 
6610 
61*4 


0*8  56-6 


0-9 


67-5 


100 


8*6     7*6  15-8  84*6 

=        I        I 
8*3  ISX)  17*0  88  6 

4*2  12*0  18*0' 42*8 

I        '        I 
2*0,10*0  28  0  46-9 

17-2  14-6  48*2 

14*61 28^46*2 


2*8 


18*3 


23*2 


48*4 
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From  this  table  we  learn  that  all  people  are  divided  into 
two  important  groups: — Viz.,  breadwinners,  representing 
about  44'2  per  cent,  of  all  persons,  and  non-breadwinners  or 
dependants,  composed  mainly  of  wives  and  children,  repre- 
senting 55*8  per  cent,  of  the  total  populations.  Thus  it 
appears  that  the  wants  of  all  must  be  provided  by  the  service 
of  less  than  half  the  total  number  of  those  who  consume 
wants.  The  proportions  of  the  breadwinners  necessary  to 
effect  this  service  are  as  follows.  That  is  to  say,  for  every 
100  persons  engaged  in  services  of  ezchan^  value  there  must 
be  on  the  aggregate  the  following  proportions  nearly : — 

PEBCBNTAaB   PbOPOBTION. 

Agricultural  and  Pastoral  services       ...  52*5 

Industrial  services         80*1 

Domestic  services          6*8 

Commercial  services      5*2 

Professional  and  other  undefined  services  5*4 

Total 100-0 

It  will  be  seen  that  the  simple  services  of  the  agriculturist 
and  herdsman  are  by  far  the  most  important  (52*5  per  cent.), 
and  that  the  next  in  importance. are  the  industrial  services, 
embracing  all  artisans  and  labourers,  representing  30*1  per  cent. 
The  higher  skilled  workmen  of  this  group  only  represent  about 
11  per  cent,  of  all  services.  As  the  balance  of  services — com- 
mercial and  professional— only  amount  to  10*6  per  cent.,  it 
follows  that  of  all  services  required  only  21*6  per  cent 
demand  Mil  of  a  higher  order;  and  that  78*4  per  cent, 
represent  agricultural  and  other  labourers  and  domestic 
servants,  in  respect  of  which  skill  of  a  high  order  is  not 
absolutely  requisite. 

It  is  largely  due  to  the  flooding  of  particular  kinds  of 
employment  beyond  the  strict  proportions  which  local  wants 
demand  that  inconvenience  or  distress  is  felt  in  young  as  well  as 
old  countries.  The  numbers  which  can  find  entry  into  the  higher 
industrial,  the  commercial,  and  professional  divisions  cannot, 
without  unhealthy  competition,  be  increased  beyond  the 
relative  proportions  which  these  divisions  must  bear  to  the 
producing  industries  of  the  particular  country;  and  these 
dominating  industries  in  Australasia  are  agricultural,  pastoral, 
and  mining.  Employment  in  other  divisions  can  onfy  follow 
substantial  increases  in  the  three  industries  named ;  for 
manufacturing  industries  cannot  alter  their  present  propor- 
tions independently,  as  in  England,  until  such  time  as  they 
are  able  to  manufacture  for  the  markets  of  other  countries 
than  the  local  one.  This  applies  much  more  strongly  to  the 
smaller  division  represented  by  unskilled  labour  (not  agri- 
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cultural),  and  by  the  commercial  and  professional  classes. 
These  certainly  may  only  increase  according  to  their  rigid 
proportion;  and  this  must  be  determined  by  a  previous 
increase  in  the  fundamental  producing  industries  of  the 
particular  place. 

The  principal  producing  industries  of  the  place  may 
increase  irrespectiye  of  other  local  divisions  (ue.,  agricultural, 
pastoral,  and  mining),  as  their  products  may  find  the  neces- 
sary consumer  in  foreign  markets.  Whatever  influence, 
therefore,  may  bar  the  progress  of  the  dominating  producing 
industries  of  the  place  muat  cUao  har  oceupaOom  in  all  oOier 
divUiom  of  iervieei. 

It  is  clear  from  what  has  been  stated  that  applicants  for  a 
given  kind  of  employment  may  often  fieul,  not  because  there 
is  no  room  for  more  labour,  but  because  the  direeiian  in  which 
the  applicants  have  been  trained,  or  in  which  they  desire  to 
be  employed,  is  out  of  harmony  with  the  natural  or  local 

Sroportions  of  that  particular  service  necessary  in  tiie  pro- 
uction  of  general  wants. 

From  this  cause  arises  much  difficulty  and  distress.  It 
largely  adds  to  the  proportion  of  dependants,  and  conseauently 
the  dnrect  or  indirect  strain  (t.e.,  support  of  friends,  relatives, 
private  and  public  charities)  upon  the  actual  br^winners 
becomes  oppressive.  I  do  not  here  touch  upon  artificial  aids 
to  local  pn>auction  in  its  e£fects  upon  the  alteration  or  dis- 
turbance of  the  relative  proportions  of  the  division  of  services 
upon  which  such  aid  must  nave  an  immediate  effect,  further 
than  to  remark,  that  if  the  aid  by  tariff  duties  or  other  means 
enables  the  local  division  at  once  to  cover  the  ground  formerly 
supplied  by  foreign  industry,  it  can  only  do  so  either  by 
increasing  the  machinery  or  the  relative  proportion  of  numbers 
employed  locally  in  the  division  of  service  affected.  The 
advantage  or  disadvantage  of  adopting  such  a  policy  is  here- 
after discussed.  It  is  sufficient  for  the  present  purpose  to 
show  the  possible  effect  it  may  exert  upon  local  employment 
alone. 

Causes  of  Existing  Povbbty  and  Misbby. 
It  cannot  be  denied  that  in  spite  of  the  great  accumulation 
of  wealth,  and  the  increased  command  over  the  forces  of 
nature  during  the  present  century,  that  there  is  still  to  be  found 
much  poverty  and  distress,  and  that  much  of  it  is  due  to  the 
unequal  distribution  of  wealth  ;  and  whether  we  may  or  may- 
not  be  able  to  point  a  remedy,  it  is  utterly  repugnant  to  the 
best  feelings  of  human  nature  to  sink  into  the  despair  or 
apathy  of  many  who  say,  '*  Let  alone ;  whatever  is  is  best  or 
worst,  and  cannot  be  helped.'*  Whatever  errors  the  Socialists 
and  Communists  are  chargeable  with  they  must  be  credited 
with  warm  aspirations  for  the  amelioration  and  improvement 
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of  Btifferixi^  humanitj,  and  are  free  from  the  charge  of  indif^ 
terenoe.  The  latter,  however,  are  too  emotional  to  perceive 
the  great  difficulties  of  the  problems  which  have  always 
engaged  the  deepest  attention  of  earnest  Social  Economists, 
and  are  too  ready  to  advocate  the  introduction  of  their  own 
pet  schemes,  without  having  taken  sufficient  trouble  either  to- 
test  their  adequacy,  or  to  fathom  the  true  nature  of  funda* 
mental  difficulties,  which  would  in  most  cases  be  made  vastly 
more  formidable  by  the  various  plans  propounded  by  them 
for  their  removal.  Thus  some,  having  been  misled  by  the 
assumption  that  all  our  evils  are  due  to  individual  property 
right  and  unequal  distribution  of  wealth,  employ  all  their 
ingenuity  to  show  that  all  existing  evils  are  attributable  to 
these,  and  to  these  alone. 

Tet  there  are  many  other  influences  far  more  potent  for 
evil  which  no  scheme  yet  propounded  by  Political  Economists, 
Socialists  or  Communists  may  wisely  undervalue  or  ignore. 
Of  such  are  the  following ; — 

(I.)  The  superabundant  proportions  of  human  beinga 
in  existence  who,  free  from  restraint,  are  naturaUy 
disposed  to  be  idle,  sensuous,  and  wicked ;  or  who 
are  ignorant,  fbolieii,  and  improvident. 
(2.)  The  difficulties  of  supplying  other  motives  more 
adequate  than  self-interest  to  so  many  in  effecting 
conformity  to  the  necessary  social  laws  and  virtues, 
and  as  a  spur  to  industry  and  useful  application  of 
powers. 
(3.)  The  inequalities  of  different  habitable  portions  of 
the  earth    as    regards    productiveness,  climate,, 
disease,  density  of  population,  and  the  difference 
of  civ^sation  and  racial  characteristics. 
(4.)  The    periodic    failure    of    food    supply    (famine)^ 
whether  due  to  seasonal  influence,  exhaustion  of 
soil,  violence,  wilful  waste,  or  improvidence. 
(5.)  Effectual  means  for  elimination  from  society  of  the 
more  pronoimced  forms  of  hereditary  vice  and 
madness    which,  if    allowed  to    persist,    would 
endanger  society. 
(6.)  Absence  of  facilities  for  relieving  the  pressure  of 

population  in  over-peopled  lands  by  migration. 
(7.)  Difficulties  connected  with  free  exchange  of  products 
between  different  nations  whose  artisans  and 
labourers  are  living  under  different  material  and . 
social  conditions,  e,g,t  slave  labour  and  free  labour. 
(8.)  Difficulties  in  effecting  adequate  exchange  of  pro- 
ducts with  other  nations  where,  as  in  England,, 
local  foods,  products,  and  the  raw  materials  for 
manufacture  are  locally  far  below  the  level  of 
requirement  of  an  ever-increasing  population. 
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(9.)  Difficulties  and  dangers  arising  from  local  increase 
of  population,  especially  when  foreign,  thinlj- 
populated  lands  are  forcibly  closed  to  emigrants, 
as  in  the  experience  of  the  Chinese. 

(10.)  The  misery  caused  by  war,  strife,  murder,  accident, 
painful  disease,  and  preventible  forms  of  death. 

(11.)  The  terrible  root  difficulty  coxmected  with  either  (1) 
decrease,  (2)  stationariness,  or  (3)  rapid  increase 
of  population. 

(12.)  The  absolute  limits  of  space  requisite  for  the  recep- 
tion and  sustenance  of  man. 

The  last  two  form  the  population  difficulty;  in  itself  the  chief 
cause  of  human  trouble. 

This  difficulty  cannot  be  banished  bv  sentimental  tirades 
or  bad  argument.  No  tinkering  with  schemes  affecting 
'•Rights  of  Property,"  "The  Battle  of  Interests,"  "Com- 
petition," or  "  Comnunity  of  Goods,"  can  do  other  than  make 
the  dominant  difficulty  more  formidable.  As  this  great 
difficulty  is  often  denied  or  misunderstood  by  those  who 
attribute  all  the  evils  to  rent  and  free  competition,  it  may  be 
well  to  touch  upon  these  important  subjects  separately. 

Satisfaction  of  Wants  and  Thbory  of  Obstaclbs 

conbidbbbd. 
Human  satisfactions  are  enjoyed  to  the  fullest  extent  with 
the  smdJlest  expenditure  of  time  and  human  energy  in  regions 
where  the  natural  sources  of  human  satisfactions  are  vast  and 
rich,  and  under  conditions  where  the  fewest  obstacles 
intervene  between  actual  producers  and  actual  consumers. 
Extra  time  and  labour,  often  necessarilv  spent  in  mere 
dtBlribution,  are  in  themselves  obstacles,  and  directly  tend  to 
lessen  the  quota  of  satisfactions  which  might  be  enjoyed  by 
each  individual.  All  conditions,  therefore,  which  necessitate 
the  larger  expenditure  of  time  and  labour — (such  as  extreme 
distance  between  the  several  kinds  of  producers  and 
manufacturers)  as  well  as  conditions  which  necessitate  extra 
provision  against  loss  or  waste  of  satisfactions  produced  or 
being  produced  (such  as  dangers  from  loss  by  storms, 
inundations,  fire,  waste  by  war,  civil  strife,  robbery,  depreda- 
tions by  wild  animals,  idle  and  useless  dependants,  plagues 
of  parasites,  disease,  etc.),  curtail  of  necessity  the  amount  of 
necessary  satisfaction  which  otherwise  might  be  enjoyed  by 
each  useful  human  unit.  Obstacles,  therefore,  greatly 
reduce  the  amount  of  human  satisfactions  so  far  as  each 
individual  is  concerned,  although  in  the  aggregate  this  is  not 
80  easily  comprehended.    Lowness  of  nominal  prices  is  not  a 
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correct  index  of  conditions  most  favourable  for  the  attainment 
of  the  greatest  amount  of  satisfactions,  with  the  smallest 
expenditure  of  time  and  human  energy :  for  it  often  happens 
that  low  prices  may  be  caused  bj  exeesaivs  expendUure  of 
human  energy  forced  upon  a  struggling  producer;  or  by 
poverty  due  to  forced  idleness  on  the  part  of  a  large  body  of 
consumers.  While  it  may  often  happen-««s  in  young 
colonies — that  a  high  price  is  no  index  of  a  lower  supply  of 
satisfactions ;  but  rather  of  the  smaller  amount  of  ob8tiM2les 
intervening  between  consume  and  producer,  and  gratuitous 
sources  of  nature ;  the  smaller  amount  of  enforced  idleness 
on  the  part  of  consumer,  giving  him  a  greater  purchasing 
power;  and  the  greater  advantage  of  the  producer,  due  to 
similar  causes,  enabling  him  to  obtain  all  the  most  necessary 
round  of  satisfactions  with  a  smaller  expenditure  of  time  and 
labour.  Mere  cheapness  of  satisfactions,  therefore,  is  not  a 
reUable  index  of  individual  welfare.  Piurcbudng  power,  as 
indicated  by  expenditure  of  time  and  labour,  is  the  only  true 
index  as  between  countries  differently  circumstanced,  and 
this  purchasing  power  of  the  consumer — ^unlike  the  unreliable 
nominal  cost  or  wage — is  always  in  harmony  with  the  amount 
of  obstacles  intervening  between  the  actual  pn)ducers  of 
satisfactions  and  the  actual  consumers. 

This  method  of  determining  the  condition  of  different 
communities  will  be  better  understood  if  we  carefully 
investigate  the  effect  of  obstacles  more  closely.  As  the 
factors  are  variable  and  numerous,  the  only  way  to  arrive  at 
true  conclusions  is  to  approach  the  question  by  the 
mathematical  method :  thus: — 

Let  N=Natural  agents  and  products ;  or  the  gratuitous 
forces  of  nature. 

P=:Productive  power  of  human  agencies,  including 
skill  and  energy,  and  skilled  appliances. 

0=ObBtacles  intervening  between  NP  or  producer 
and  consumers. 

C=Producer8,  depenidants,  distributors,  etc.,  repre- 
senting the  living  population ;  or  consumers. 

Then   NP— O    «.  ^   ^,  ^   ^  ^^ 

-=i£epresents  the  amount  of  the  average  satis- 

mctions  provided  for  each  individual. 


-=:Bepre8ents  the  nominal  cost  of  satisfactions 
for  each  individual  on  the  average— -or  it 
may  fairly  represent  the  amount  of  exertion 
or  energy  expended  by  human  energy. 

Having  stated  the  general  effect  of  obstacles  between  direct 
producer  and  consumer  as  minimising  the  actual  supply  of 
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neoessaiy  Batiafactions  to  each  consomer  where  the  values  of 
N  and  f*  and  C  are  constant,  it  follows  inevitablj  that  the 
amount  of  satisfactions  to  each  individual  is  in  direct  corre- 
spondence to  the  amount  of  0 ;  increasing  with  its  decrease, 
and  decreasing  with  its  increase. 

The  effect  upon  price,  howeyer,  is  exactly  the  reverse  of  this, 
as  a  definite  amount  of  satiefactiona  increase  in  price  in  corre- 
spondence with  the  increase  in  obstacles  (0),  and  decrease 
^correspondingly  with  its  increase. 

This  law  is  not  invalidated,  because  in  particular  cases  (1) 
price  is  comparatively  low  when  0  is  absolutely  great,  and 
conversely  (2),  price  is  comparatively  low  when  O  is  absolutely 
•small ;  for  in  every  such  case  there  must  be  corresponding 
dissimilarity  in  the  other  elements  to  explain  this  effect :  t.e.: — 

The  effect  (1)  could  only  happen  in  cases  where  either  N 
or  P  is  abnormally  or  relatively  gr^t,  or  C  is  comparatively 
■small ;  and  similarly  the  effect  (2)  could  only  happen  in  cases 
where  either  N  or  P  is  abnormally  or  relatively  small  or  C 
is  comparatively  great. 

The  failure  to  grasp  these  fundamental  considerations  is 
the  chief  cause  of  the  blunders  in  all  reasonings  connected 
with  questions  related  to  the  policy  of  different  nations  in 
respect  of  artificial  restrictions,  hindrances  or  facilities  in 
the  interchange  of  foreign  products. 

To  make  this  matter  more  clear  it  may  be  advantageous  in 
demonstration  to  set  forth  a  number  of  examples  for  the  sake 
of  iUustrating  the  important  truths  involved  in  the  effects 
produced  where  one  or  all  the  factors  are  different  in  value : — 

(1.)  Where  soil,  climate,  or  natural  utilities  are  particu- 
larly advantageous  the  value  of  N  is  at  its  best  or 
maximum=N* 

(2.)  Where  skill  and  energy  exist  and  are  employed  to 
the  best  advantage  the  largest  results  are  attained 
for  P=P- 

(8.)  Where  the  smallest  number  of  obstacles  occur 
between  NP  and  C,  the  largest  amount  of  satis- 
factions fall  to  the  share  of  G= 


(4.)  The  most  perfect  conditions  favourable  for  effecting 
the  highest  amount  of  satisfactions  to  each  indi- 
vidual consumer  coincide  with  N*  P* — O* 

Or, 

If  we  separate  P*  into  labourers  (L),  and  instruments 
(1)  the  fruit  of  former  efforts  saved  from  previous  consump- 
ijon,  and  devoted  by  inventive  skill  and  energy  to  more  or 
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less  permanent  aids  to  L,  we  have  a  more  perfect  statement 
of  (4)  thus : — 

(A)       S*  = pT"^ =The  ideally  best  conditions  for 

Or  gi«it«it  quota  *^«     attainments    of    the 

of  satiBfactions.  highest     satisfactions      of 

human  wants  with  the  least 
expenditure  of  human 
energy. 

Understanding  by  m  and  n  the  indices  of  the  maxmum  and 
minimum  of  the  various  conditions,  then  it  would  logically 
follow  that  the  converse  or  worst  possible  conditions  for 
attaining  the  necessary  satisfactions  of  human  wants,  involving 
also  the  greatest  expenditure  of  human  energy,  would  be 
when  the  equation  becomes 

(B)        N-  (L-P)-O-    ^ 

This  being  so,  it  also  follows  that  this  stage  will  be 
coincident  with  conditions  which  favour  the  maximum  of 
c'ost  for  each  satisfaction,  thus : — 

N"  (L-  T)   +  O- 
c-  ~^ 

Similarly  the  conditions  favourable  to  the  attainment  of 
minimum  of  lowest  cost  or  price  (P")  would  coincide  with 
stage  A,  thus : — 

N-  (L-  r)  H-  o- 

Beasoniug  from  these  premises  it  is  clear  that  the  results 
S  and  P,  or  their  values,  can  never  be  satisfactorily  known, 
unless  we  can  gauge  the  values  of  their  respective  co-efficients. 
That  is,  we  must  Imow  not  merely  what  is  the  tendency  of  any 
one  factor — but  we  must  also  know  the  tendency  of  all 
factors  affecting  the  problem.  Nay,  more;  if  Political 
Economy  is  ever  to  be  dignified  by  the  name  of  '*  The  Science 
of  Political  Economy,''  it  must  not  merely  take  cognisance  of 
the  tendency  of  every  one  of  these  factors,  but,  like  the 
skilled  physicist,  its  disciples  must  not  talk  of  the  **  teachings  " 
''  or  conclusions  "  drawn  from  them  until  they  are  prepared 
to  place  approximate  values  against  the  tendemcy  of  each 
factor,  and  then  to  strike  a  balance  showing  the  ultimate 
effects  of  the  ever-varying  combinations  in  ever- varying 
localities. 

The  difficulty  of  the  problem  is  no  excuse  for  ignoring  the 
necessity  for  the  adoption  of  this  course.  Hitherto,  to  a 
great  extent,  the  subject  has  been  governed  by  the  more  or 
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less  plausible  generalisations  of  mere  literary  men;  and 
their  deserved  &une  and  undoubted  ability  and  skill  as  such 
have  given  them  a  prestige  in  political  matters  to  which 
they  are  not  entitled  from  a  practical  or  scientific  point  of 
view.  That  they  have  done  good  service  in  arousmg  and 
sustaining  attention  on  such  important  matters  is  readily 
admitted ;  but  further  progress  is  impossible  so  long  as  &e 
inexact  methods  of  the  mere  literaiT  polemist  are  employed. 
In  future  the  progress  of  Political  Economy  as  a  science 
depends  upon  demonstrations  based  upon  quantitative  analysis, 
and  not  as  heretofore  upon  authoritative  dogmas  based  upon 
the  qualitative  analysis  of  any  one  factor  of  the  problem 
arbitrarily  chosen  from  a  compound  or  complex  equation. 

It  is  obvious  that  we  may  concur  with  most  of  the  writers 
on  Political  Economy  as  to  the  general  tendency  of  any  one 
influence ;  but  while  this  is  so  it  may  not  be  a  safe  proceeding 
to  trust  the  effect  of  this  one  tendency— even  admitting  its 
importance — as  determining  the  ultimate  conclusion;  for 
other  tendencies,  minus  or  plus,  must  be  reckoned  with  before 
any  reliable  conclusion  can  be  arrived  at.  Pathos  and 
literary  merit  are  powerfol  adjuncts,  no  doubt,  but  in  the 
solution  of  political  problems  they  are  worse  than  useless 
where  complete  and  exact  methods  are  eschewed. 


Thx  Best  Mobb  fob  Effbgtikg  thb  Highbst  Quota  of 
Satisfactions  with  a  Minimum  of  Tboublb  Dbpends 
Upon  thb  Local  Yalub  and  Extbnt  of  Natubal 
SouBCEs  of  Supply. 

The  principal  material  satisfactions  essential  to  the  hap- 
piness and  cultured  content  of  human  life  primarily  depend 
upon  natural  sources  of  supply,  and  that  country  whose 
natural  sources  afford  the  greatest  potential  of  elements 
which  may  be  made  to  contribute  to  the  material  satisfactions 
of  cultured  men,  is  also  the  country  wherein  the  greatest 
number  of  people  may  best  fulfil  all  those  mutual  services  to 
each  other  which  cover  the  whole  round  of  wants  of  an 
ideally  happy  community.  The  essential  natural  conditions 
for  the  sustenance  of  a  highly-cultured  community,  and 
permitting  a  natural,  healthy  expansion,  are : — 

(1.)  Large  area  covering  all  zones  of  climate  favourable 
for  the  production  of  all  reasonable  wants,  and 
possessing  richly  all  the  elements  essential  to 
production,  such  as  water,  fertile  soil,  the  varied 
mineral  and  vegetable  products,  and  such  flocks 
and  herds  as  most  contribute  to  the  welfare  of 
man. 
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(2.)  Division  of  labour— each  division  carefiillj  appor- 
tioned in  relation  to  the  probable  amount  of 
different  satisfactions  required ;  and  each  labourer 
in  eveiT  division  carefully  trained  in  that  branch 
of  worK  to  which  he  has  been  apportioned. 

(3.)  The  creation  and  maintenance  of  instruments  which 

best  supplement  man's  efforts  in  modifying  and 

distributing  the  products  derived  from  natural 

sources,  and  so  enabling  each  unit  to  enjoy  the 

maximum    of   desirable    satisfaction    with    that 

minimum  of  exertion  which  is  most  conducive  to 

the  health  and  happiness  of  the  individual 

Now,  if  it  were  possible  to   find  such  a  combination  of 

favourable  conditions,  wherein  all  the  wants  of  man  could  be 

completely  met,  it    follows    that    interchange    with    other 

countries,  so  far  as  material  needs  are  concerned,  would  not 

only  be  unnecessary,  but  disadvantageous. 

It  is  true,  on  moral  grounds,  a  nation  enjoying  the 
maximum  of  satisfactions  with  a  minimum  of  exertion  or 
maximum  of  ease,  might  either  reduce  the  amount  of  satis* 
&ctions  or  increase  its  exertions  for  purposes  of  benevolence 
as  directed  towards  a  country  less  favourably  situated ;  but 
there  would  be  no  such  necessity  on  commercial  grounds  as 
laid  down  bv  the  earlier  economists,  except  upon  the  plea 
that  we  should  buy  in  the  cheapest  market.  But  this  last 
plea,  the  favourite  maxim  of  Free  Trade  theorists,  ignores 
many  conseq^uences  of  the  most  vital  importance. 

First,  the  ideal  state  contemplated  had  already  discovered 
and  achieved  that  final  state  of  content  or  end  to  which  a 
people  can  aspire  to — that  is,  a  maximum  of  desirable  satis- 
&ctions  combined  with  a  minimum  of  reasonable  exertion. 
This  being  so,  why  should  they  attempt  to  procure  this  end 
by  another  method  untried  by  them,  seeing  that  they  could 
not  improve  their  condition  in  this  way,  but  might  make  it 
worse.  But  as  this  plea  must  be  discussed,  let  us  see  under 
such  circumstances  what  it  might  lead  to. 

Buy  in  the  Cheapest  Mabket. 

In  our  ideally  perfect  state,  let  us  f6r  convenient  reference- 
call  it  ''Euphrasia."  One  of  the  fundamental  conditions 
regulating  its  well-being  is,  that  all  fbr  each  is  considered  of 
as  great  it  not  greater  importance  as  each  for  all. 

The  favourable  natural  conditions  were  experienced  to  be 
such  that  the  roimd  of  wants  of  all  might  be  satis&ctorily 
supplied  without  demandiogfrom  any  one  group  of  its  divisions 
of  labour  more  than  44  hours  of  public  labour  per  week.  But 
it  was  also  carefully  determined  that  although  a  certain 
ftggi^cgate  of  labour  when  properly  directed  would  affect  this. 
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desirable  end,  a  oorresponding  or  even  a  much  greater  amount 
of  labour  could  not  produce  the  same  result  if  the  preyiouslj 
carefully  arranged  and  periodical  regulation  of  the  apportion- 
ment of  labourers  were  subsequently  disturbed  in  an  arbitrary 
way.  Every  arbitrary  disturbance  of  the  proportion  of 
laliourers  trained  and  originally  apportioned  to  a  special  work 
or  function,  has  the  effect  of  lowering  the  purchasing  power 
of  the  section  which  was  arbitrarily  increased,  beoiuse  it 
introduced  either  curtailment  of  employment,  wrongful  com- 
petition,  over-production,  or  dimimshed  purchasing  power 
within  that  particular  section  of  the  division  of  labour ;  and 
in  the  section  from  which  they  were  arbitrarily  withdrawn,  it 
either  lessened  the  amount  of  aggregate  satisfactions  required 
for  all ;  or,  if  it  have  not  that  effect,  it  increases  the  hours  of 
labour  of  those  within  the  division  beyond  the  maximum 
standard  without  additional  recompense  for  increased  exer- 
tion. If,  however,  the  additional  hours  are  rewarded  by 
extra  satisfactions,  it  must  be  at  the  expense  of  the  general 
consumers,  thus  lessening  their  average  of  aggregate  satis- 
£Gbctions. 

The  wrongful  over-production  is  a  direct  loss  to  the  whole 
community  so  healthfully  regulated  by  community  of  in- 
terests. 

Oh !  but  your  ideal  Euphrasian  forgets,  says  the  Economist, 
that  the  surplus  of  A  division  might  by  interchange  with 
another  nation  be  made  to  restore  the  balance  thus  arbitrarily 
destroyed  by  A  recompensing  through  products  needed  in 
division  B  where  a  deficiency  was  caused  Tida  is  true,  but 
at  best  this  course  only  helps  to  restore  the  loss  occasioned  by 
the  arbitrary  disturbance  of  the  apportionment  of  the  locai 
Euphrasian  division  of  services.  Nay,  more  ;  the  loss  occa- 
sioned could  not  be  fully  restored  b^  an  eg^uai  exchange  of 
labour  and  ehill^  for  the  exchange  with  the  distant  foreign 
country  involved  a  fresh  expenditure  of  labour  in  transfer 
and  agencies  of  exchange— thus  increasing  the  value  of  O  or 
obstacles  —between  producer  and  consumer,  and  so  inevitably 
lessening  the  quota  of  the  essential  material  satisfactions  to 
be  divided  among  consumers.  It  must  be  borne  in  mind 
that  Euphrasia  is  assumed  to  possess  the  maximum  of  favour- 
able natural  resources — ^plus  best  art  appliances — and  con- 
sequently the  restoration  of  the  destroyed  equilibrium  in 
Euphrasia  could  only  be  effected  by  a  skilled  people,  who 
of  necessity  were  forced  to  adapt  themselves  to  circumstances 
by  either  being  satisfied  with  a  lower  requirement  of  wants 
tnan  that  enjoyed  by  the  Euphrasians,  or  by  a  similar  standard 
of  material  satisfactions  gained  at  a  much  greater  expenditure 
of  labour. 

Eor  the  sake  of  illustration,  let  us  further  examine  this 
theory  of  obstacles.    It  will  readily  be  granted  that  where 
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two  producing  centres  are  situated  at  vastly  different  distances 
from  confsuming  centres,  that  supply  from  the  nearer  pro- 
ducing centres  can  be  effected  by  a  much  smaller  expenditure 
of  la^ur  than  by  the  more  distant  centre  of  production. 

Thus,  if  A  be  8,000  miles  distant,  and  B  40  miles,  it 
follows  that  the  extra  labour  and  time  consumed  in  carrying 
the  extra  7,960  miles  is  a  serious  disadvantage.  Men  do  not 
consume  distance.  In  itself  it  does  not  add  a  jot  to  the 
ultimate  material  wants  of  man  otherwise  produced.  Dis- 
tribution is  certainly  a  necessity,  but  the  smaller  the  need  for 
distribution  the  larger  the  produce  to  be  divided,  for  it  is 
obvious  that  the  more  macmnes  and  human  beings  that  are 
abstracted  from  direct  production  of  essential  satisfactions, 
the  smaller  is  the  quantity  falling  to  the  share  of  each 
consumer  of  wants.  Thus,  if  100  producers  and  50  distributors 
provide  the  ideal  quota  of  wants  of  an  Euphrasian  at  the 
maximum  of  eight  hours  per  day — say  10  wants  per  day, 
then  the  100  producers  must  each  have  produced  15  wants, 
for  consumers  include  producers,  and  non-producers  or 
producers  and  distributors,  and    these    number    150,    and 

100     X     15  ^  ^Q 
150 

for  each  consumer :  or  on  the  basis  of  exertion  which  lies  at 
the  root  of  price  or  cost,  we  might  put  it  that  for  the  aggre- 
gate hours  of  labour  in  producing  and  distributing  each 
consumer  was  put  in  the  possession  of  10  wants.  Now,  if  we 
increase  obstacles  we  cannot  supply  the  same  number  of 
wants  without  individually  increasing  the  hours  of  labour. 
Thus,  if  the  additional  distance  involves  the  labour  of  50 
additional  distributors,  and  if  producer  and  consumer  alike 
share  the  additional  labour  thrown  upon  them,  we  have 

200jc_10 

200     "^^ 
=         X      =10^ 

Thus,  to  maintain  the  same  share  of  wants  as  formerly,  the 
necessary  increase  of  50  non-producers  or  distributors  involved 
an  extra  two  hours  labour  per  day,  or  25  per  cent,  extra 
exertion  on  the  part  of  all  breadwinners.  In  like  manner  it 
may  be  shown  if  the  amount  of  exertions  per  individual 
remain  undisturbed — then  the  amount  of  wants  formerly 
supplied  to  each  consumer  must  be  lessened,  thus : — 

150  X  10     „  , 

— ™r — =7'5  wants  per  consumer 

Thus  we  have  with  the  increased  obstacles  a  diminution  in 
the  satisfaction  of  wants  equivalent  to  a  reduction  of  25  per 
cent. 
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In  these  simple  illustrations  the  direct  effects  of  increased 
•obstacles  between  producer  and  consumer  are  set  forth  in 
plain  terms,  so  far  as  interchange  with  a  distant  country 
■affects  the  conditions  of  a  country  circumstanced  like  our 
ideal  Euphrasia.  To  apply  the  argument  involving  obstacles 
to  other  countries  not  so  favourably  conditioned  as  Euphrasia 
might  favour  the  adoption  of  interchange  between  two  or 
more  distant  countries,  as  effecting  improvement  in  the 
•condition  of  consumers  in  each  country — but  this  improve- 
ment could  only  reach  the  highest  possible  quota  for  such  a 
place  where  the  exchanges  are  confined  to  the  necessary 
products,  which  are  either  naturally  easily  produced  beyond 
local  needs,  or  in  respect  of  products  which  are  naturally 
deficient  within  its  own  border.  In  such  case  the  exchange 
of  the  former  by  exports  would  have  to  be  met  with  a  similar 
value  of  imports  of  the  latter.  But  even  here  the  disadvan- 
tageous effects  of  obstacles  are  not  a  whit  lessened.  The 
disadvantageous  effects  of  obstacles  have  to  be  endured  so 
long  as  they  do  not  outweigh  the  advantages  of  the  desired 
exchanges. 

Nay,  there  is  one  form  of  want^Food — which  no  obstacle 
<»ui  outweigh  so  long  as  the  energies  of  the  labourer  in  other 
directions  remain  unexhausted.  The  unfortunate  country  so 
circumstanced  must  of  necessity  effect  exchanges  with  food 
countries,  or  perish  as  a  community.  Still  more  terrible  is  it 
for  the  masses  of  this  country  if  it  should  happen  that  it  lacks 
the  natural  or  raw  products  upon  whose  manufacture  the 
exchanges  for  the  food  of  other  countries  depends. 

In  such  a  case  the  friction  of  obstacles  (distance)  between 
(1)  producer  of  raw  products  (2),  manufacturer,  and  (3)» 
consumer — attains  its  maximum  —  notwithstanding  thi^ 
science  and  skill  may  have  done,  and  are  still  doing,  wonders 
by  steam  and  other  contrivances  on  sea  and  land  to  minimise 
its  lowering  influence  on  the  amount  of  satisfactions  propor- 
tionate to  labour  exerted. 

TheEoonomistmay  here  exclaim  :  How  does  the  Euphrasian 
ailment  from  obstacles  reconcile  itself  with  such  a  case  as 
the  United  Kingdom.  He  will  no  doubt  proceed  to  show  that 
no  nation  on  earth  has  carried  the  method  of  interchange 
with  other  countries  to  so  high  a  pitch  as  the  United  Kingdom. 
Her  vessels  are  found  laden  with  the  products  of  exchange 
in  every  important  harbour  of  every  country. 

Her  aggregate  wealth  is  the  envy  of  nations,  amounting  to 
u  sum  something  approaching  ^130,000,000  as  a  yearly 
income.  Her  external  interchange  trade  amounts  to  &4B 
millions  yearly,  362  millions  being  imports  and  281  millions 
being  exports.  Her  annual  value  of  real  estate  alone  reaches 
j6196,000,000.     Surely,  he  would  continue  confidently,  this 
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is  the  most  complete  vindication  tliat  could  be  given 
practically,  that  the  nation  which  has  the  greatest  amount  of 
foreign  interchange  trade  and,  presumably,  the  greatest 
amount  of  obstacles — ^is  also  the  nation  which,  by  her  great 
wealth,  affords  the  greatest  amount  of  satidactions  to 
divide  among  her  consumers. 

The  answer  to  this  supposed  objection  certainly  involves 
many  complex  questions,  but  it  may  at  once  be  affirmed  that 
it  does  not  in  the  slightest  degree  diminish  the  value  of  the 
argument  from  obstacles  as  applied  to  Euphrasia.  In 
making  this  affirmation  it  is  not  denied  that  the  wealth  of  the 
United  Kingdom  in  the  aggregate  is  unbounded,  and  no  one 
can  reflect  upon  her  grand  achievements  in  science,  wealth, 
and  progress,  without  admiration  and  pride.  The  skill  and 
energy  of  her  people  are  marvellous,  and  our  admiration  is 
not  lessened,  but  increased,  by  the  thought  that  her  vast 
resources  and  enormous  interchange  of  trade  have  been  built 
up  by  her  prodigious  energy  and  industry  in  9]^  of  6bdacle8 
of  every  kind.  Her  skill,  daring,  and  enterprise  have  siven 
her  the  command  of  important  lands  under  every  clime. 
This  skill  and  enterprise,  however,  could  not  within  her  own 
borders  increase,  beyond  a  certainlimit,  the  necessary  supplies 
to  meet  her  rapidly  growing  needs,  as  regards  food  and 
clothing  for  her  people  and  raw  products  to  supplement  her 
needs  for  supplying  manufactures  in  exchange  for  prime 
necessaries,  failing  which  she  could  not  support  the  lives  of 
her  people.  It  is  necessity,  therefore,  which  inevitably  forced 
her  to  direct  her  industries  in  such  a  manner  that  her  lack 
in  food  and  other  raw  products  at  home  should  be  purchaSe^^ 
by  a  surplus  creation  of  manufactures.  Food,  being  one  of 
t£e  prime  essentials  to  the  life  of  each  person,  must  be 
secured  in  sufficient  quantity,  or  the  lives  of  her  workers 
cannot  be  sustained.  A  nation  possessed  of  all  the  world's 
wealth  of  exchange  could  not  preserve  the  lives  of  her  people 
if  this  one  form  of  wealth — Food — be  lacking  or  insufficient. 
With  such  a  nation — so  unfavourably  conditioned— her 
existence  depends  upon  her  power  to  command  supplies  of 
the  food  of  other  countries  in  exchange  for  such  products  as 
food-producing  countries  may  think  it  desirable  to  take  from 
bdr. 

The  food*producing  countries  may  carry  on  this  exchange 
as  a  matter  of  choice  or  preference ;  but  with  the  food- 
requiring  country  the  exchange  must  be  effected — on  the 
best  terms  possible — but  if  necessity  presses  hard,  it  must  he 
Reeled  upon  any  terms  forced  upon  her. 

Fortunately  for  such  a  country  all  lands  capable  of  pro- 
ducing large  food  supplies  are  not  in  the  condition  of  our 
ideal    Euphrasia,  and   hence  there  is  little    danger   of  a 
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stoppage  of  food  exchan|^  for  mannfactores  so  long  as  the 
food'produciDg  countiy  is  tempted  bj  cheapness  to  buy  those 
of  the  food-kcking  coiintiy  in  preference  to  making  them  for 
herself;  or  of  buying  them  from  a  riyal  manufacturing 
country  on  iHU  more  advantageous  terms. 

Fsn  TsADB. 
A  food-lacking  country  must  therefore  favour  free  inter- 
change  of  trade,  for  it  is  necessary  to  her  existence.  A 
country  with  ample  natural  sources  unutilised  or  partly 
utilised  would  only  suffer  a  temporary  ineonvenienee  hj  the 
cessation  of   imports   of  foreign  manufactures,  and   it   is 

Kssible  that  this  inconvenience  which  forced  her  to  supply 
r  own  wants  from  sources  and  agencies  within  her  own 
borders  might  result  in  increasing  the  amount  of  satis^tions 
for  each  consumer  with  an  expenditure  of  a  smaller  amount 
of  exertion  on  the  part  of  each  producer  and  distributor. 

AaaRBOATB  Wbalth  and  Individual  Wbalth. 

But  let  us  again  return  to  the  outward  indices  of  the 
prosperity  of  the  United  Kingdom.  Admitting  that  she  has 
great  wealth  in  the  aggregate,  it  does  not  necessarily  follow 
tiiat  the  share  of  satis&ctions  falling  to  the  bulk  of  her 
people  compare  &vourably  with  countries  whose  aggregate 
Wealth  is  comparatively  smalL  In  point  of  fact  any  aggregate 
respecting  the  wealth  of  a  country  is  a  pure  abstraction.  It 
is  as  such  enjoyed  by  no  one.  It  is  the  share  falling  on  the 
average  to  each  individual  which  is  the  true  indication  of  real 
wealth,  or  of  the  satisfactions  enjoyed  by  the  unit. 

This  is  significantly  demonstrated  by  contrasting  two 
widely  differing  countries  in  respect  of  that  abstract  idea 
called  national  wealth  : — 

Area 

Ditto  per  head  ot  population 
Aggregate  earnings  of  wages 

cia8s  •••         •••         ••• 

Working  class  breadwinners, 

estimated 

Ditto  per  head        

Average  hours  employed  per 

week         

Ditto  per  week        

Average  wages  per  hour     . . . 
Average  cost  of  one  quarter 

of  wheat d2s.  6d.  ...     828.  6d. 

Equivalent  of  ditto  in  true 

purchasing     power,    viz., 

hours  labour         41  ••hours      ...     92"' hours 


Tasmania. 
16,778,000 
lUlS 

tTnited  Kingdom. 
...     77,800,000 
...    205 

6,519,840 

...    800,084,000 

61,826 

...    15,884,000 

...  jesi 

44 

84i.6d. 

9«d. 

...    56 
...    198.  8d. 
...    4'^d. 
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Thas  it  will  be  seen  that  notwithstanding  the  imposing 
effect  of  the  vast  aggregate  wealth  of  labour  in  England 
representing  over  eight  hundred  million  pounds  sterling — the 
purchase  of  one  quarter  of  wheat,  the  staff  of  life— demands 
of  her  workmen  the  expenditure  of  92**  hours  time  in  labour, 
whereas  in  Tasmania  the  same  amount  of  satisfactions  can 
be  gained  by  the  expenditure  of  41'*  hours  of  labour.  That  is, 
the  English  workman  would  have  to  work — if  work  could  be 
placed  at  his  disposal  (in  itself  a  greater  difficulty)  —123  per 
cent,  more  hours  to  attain  the  same  purchasing  power  pos- 
sessed by  the  Tasmanian  workman,  whose  aggregate  vfeaith 
only  represents  0*69  per  cent,  of  the  corresponding  aggregate  in 
England. 

This  clearly  proves  how  misleading  are  the  effects  produced 
by  allowing  the  mind  to  dwell  upon  mere  abstractions  based 
upon  aggregates. 

Thb  Effect  of  Strikes  or  a  Bise  in  Waoes  in  Food- 
Producikg  and  Food-Lacking  Countries. 
But  the  difference  in  the  purchasing  power  of  the  English 
breadwinner  is  not  the  only  disadvantage.  Her  purchasing 
power  is  also  not  merely  limited  by  the  extent  of  the  market 
for  her  manufactures,  but  upon  her  success  in  underselling 
foreign  rivals  who  are  also  by  necessity  compelled  to  exchange 
manufactures  for  the  prime  necessaries  of  raw  products  of 
food  and  clothing;  and  hence  her  success  depends  either  upon 
her  superiority  in  skill  and  local  appliances,  or  in  cheapness 
or  extending  the  hours  of  labour.  It  is  a  necessity  that  a 
manufacturing  country  must  produce  cheaply,  and  necessity 
will  force  her  to  attain  this  end  by  extending  the  hours  of  the 
labourer  without  extra  recompense,  should  other  means  fidl 
her  as  a  competitor  for  the  bread  and  raw  products  of  food- 
producing  countries.  Strikes  and  combinations  among 
workmen  are  only  of  value  to  them  within  very  narrow  limits. 
For  let  us  suppose  that  England's  supremacy  as  a  manufac- 
turing country  depends  upon  her  present  power  to  undersell 
rival  countries  to  the  extent  of  15  per  cent,  it  would  then 
follow  that  any  nominal  iucceee  attained  by  the  combined 
strikes  of  her  workmen,  thereby  improving  their  hours  of 
labour  or  rates  of  wages  to  the  extent  of,  say,  16  to  20  per 
cent.,  would  be  altogether  disastrous ;  for  it  would  destroy 
the  competitive  power  of  England  as  a  manufacturer  for  other 
countries  than  ner  own.  But  if  England  was  thus  shut 
within  herself  there  would  probably  be  no  employment 
whatever,  and  no  means'  of  subsistence  for  perhaps  20 
millions  of  her  present  population  of  88  millions.  This 
would  be  a  terrible  result  arising  out  of  the  success  of 
combined  strikes  among  her  manufacturing  workmen. 
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That  an  increase  of  the  cost  of  her  products  to  the  extent  of 
what  has  been  indicated  is  not  a  very  improbable  matter 
springing  from  strikes  has  been  foreshadowed  bj  the  recent 
combination  among  English  dock  labourers,  who  succeeded  in 
haying  their  rate  of  wages  raised  2d.  per  hour.  As  the 
average  rate  of  workmen  in  England  is  only  4'^d.  per  hour^ 
a  general  increase  of  lid.  per  hour  would  raise  the  cost  of 
wages  35*''  per  cent.;  and  as  the  price  of  labour  is  the  chief 
item  of  cost  in  all  manufactures,  it  is  not  improbable  that  the 
ultimate  cost  of  her  manufactures  would  be  raised  20  per 
cent.,  thus  cutting  her  off  from  her  previous  advantage,  which 
enabled  her  successfullj  to  outrival  all  other  countries  in 
supplying  the  external  markets  of  the  world  with  manufac- 
tures. 

In  countries  inhere  food  and  raw  products  is  or  can  be 
produced  far  in  excess  of  local  requirements,  the  effect  of 
prohibitive  tariffs  in  raising  local  prices  would  not  have  a 
similar  effect.  If  the  cost  of  living  would  be  nominally 
raUed  thereby,  it  would  be  exactly  or  nearly  counterbalanced 
by  a  nominal  increase  in  eaminge  locally.  Thus,  for  example, 
if  the  consumer  had  to  pay  20  per  cent,  extra  for  all  articles  of 
consumption  it  is  probable  that  even  this  would  not  be  dis- 
advantageous ;  for  it  is  almost  certain  that  the  true  purchasing 
Sowers  of  labour — relative  to  staff  of  life— would  be  very 
ttle  altered,  as  the  price  of  labour  would  also  tend  to 
approach  an  increase  of  20  per  cent. 

But  there  is  one  effect  which  this  would  have  upon  a  food- 
producing  country,  which  would  show  a  decided  contrast  with 
a  similar  rise  of  wages  in  a  manufacturing  country  such  as 
England,  viz,,  it  would  draw  to  the  former  the  manufacturing 
labourers  of  manufacturing  or  densely-peopled  centres ;  for 
instead  of  cutting  off  sources  of  employment,  as  in  England, 
it  would  of  necessity  require  her  to  import  labourers  to 
produce  those  wants  locally,  or  a  great  portion  of  them,  which 
formerly  had  been  supplied  to  her  by  the  manufactures  of 
external  labour.  That  is,  broadly,  its  main  effect  would  be  to 
increase  the  local  labour  marktt  or  widen  the  field  for  the 
employment  of  local  labour.  At  first  this  would  also  have 
the  effect  of  diminishing  the  aggregate  extent  of  external 
commerce;  but  it  need  hardly  be  discussed,  all  things  being 
£drly  equal  as  regards  natural  sources,  that  the  supply  of 
exchanges  by  home  products,  instead  of  by  foreign,  is  all  in 
favour  of  diminution  of  obstacles,  and  therefore,  upon  the 
whole,  advantageous.  .  .  .  This  problem  has  already  been 
worked  out  in  the  United  States  of  America,  and  whatever 
the  ultimate  effects  may  be  when  local  population  approaches 
too  close  to  her  limits  of  natural  powers  for  producing  food 
and  necessary  rats  materials  for  her  own  people,  it  is  undoubted 
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that  60  millwns  would  not  be  profitably  employed  and  well 
supported  if  it  were  nofc  for  ner  policy  of  favouring  the 
creation  of  her  own  wants  as  far  as  possible  by  the  enei^es  of 
local  labowrera. 

It  must  be  granted,  howeyer,  that  the  policy  which  is 
adyantageous  to  a  rich  food  and  raw-producing  country,  such 
as  America,  would  be  annihilation  to  a  country  such  as 
England,  where  the  population  by  far  exceeds  her  natural 
,  sources  of  supply  as  regards  food  and  other  essential  raw 
products. 

A  country  so  circumstanced  must  maintain  a  Free  Trade 
policy  or  perish.  With  countries  thinly  populated,  possessing 
illimitable  sources  of  natural  wealth,  including  soil,  climate, 
and  all  conditions  fayourable  for  the  production  of  food  and 
raw  products  in  excess  of  local  wants,  it  must  inevitably  follow 
that  the  tendencies  and  influences  arising  from  the  desire  to 
extend  the  local  field  of  employment  must  be  in  the  direction 
of  Protection,  or  restrictions  upon  foreign  trade.  It  is  the 
conditions  of  the  various  countnes  which  determine  means  to 
ends.  In  one  country  the  means  is  Protection,  in  the  other 
Free  Trade ;  but  the  end  in  both  cases  is  the  same,  viz»y  the 
best  available  mode  of  supplying  the  greatest  amount  of  satisfac- 
tions to  each  indimdual  (including  local  employment  to  the 
rising  generation)  with  the  least  expenditure  of  individudl 
effort. 

If  Mr.  Henry  M.  Hoyt,  who  has  so  ably  defended  the 
American  policy  of  Protection,  had  premised  that  he  was 
referring  solely  to  countries  rich  in  all  natural  sources — far 
surpassing  the  demands  of  all  possible  local  requirements — 
we  might  agree  with  his  ideal  as  regards  the  policy  to  be 
pursu^,  vix,: — ''The  nearer  we  come  to  organising  and  con- 
ducting our  competing  industries,  as  if  we  were  the  only 
nation  on  the  phuiet,  the  more  we  shall  make,  and  the  more 
we  shall  divide  among  the  makers.  Let  us,  at  least,  enter 
upon  all  the  industries  authorised  by  the  nature  of  our  things. 
Thus  we  shall  reach  the  greatest  annual  product  of  uie 
industry  of  the  society." 

When,  however,  any  country's  population  fiuls  or  is  unable 
to  cultivate  2**^  acres  per  head  witiiin  her  own  borders  tiie 
policy  suggested  by  Mr.  Hoyt  must  of  necessity  be  abandoned 
m  favour  of  Free  Trade.  This  necessiiy— involving  the 
population  difficulty — ^is,  however,  an  evil,  and  not  an  advan- 
tage to  the  masses. 

Bent  Monopoly. 

Emotional  and  inexact  writers,  carried  away  by  some 
foregone  conclusion,  or  by  the  fascinating  exa^ger^itions  of  a 
certain  literaiy  style,  are  cpns^ntly  Uundenng  when  they 
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altempt  to  inyestigate  the  casual  relationB  of  complicated 
matters.  Bent  presents  a  fertile  theme  for  mere  emotional- 
ists, yet  no  sabject  presents  greater  difficulties  to  the  earnest 
and  more  exact  investigator  than  that  of  rent,  whether 
regarded  as  (1)  a  proper  object  to  be  included  among 
individual  righJU  of  property,^  or  (2)  in  its  effects,  in  the 
opinion  of  some,  in  increasing  bj  its  amount  the  cost  of 
prodoctioD. 

(1.)  What  is  the  peculiar  daim  upon  land  which,  when 
used  or  let  to  a  tenant,  is  called  rent,  and  when 
occupied  bj  the  legitimate  owner  is  in  official 
assessment  rolls  termed  annual  value  ? 

(2.)  How  has  the  owner  acquired  such  a  right  to  land 

which  empowers  him  to  monopolise  its  uses  in 

any  way  not  otherwise  restrictea  bj  law,  or  to  let 

it  to  another  for  an  equiyalent  in  yalue  termed 

rent? 

Perhaps  the  progress  of  property  acquirement  in  a  young 

colony  affords  the  best  means  for  giving  a  correct  answer  to 

these  questions. 

In  Tasmania,  for  example,  there  is  an  area  of  16,778,000 
acres,  of  which,  up  to  the  present  time,  4,572,649  haye  been 
converted  by  purchase  or  grant  into  private  property,  and 
whose  annual  value  equivalent  to  rent  is  estimated  at 
J6860,555,  or  3s.  9'16d.  per  acre.  The  remainder,  representing 
nearly  three-fourths  of  the  whole,  is  still  owned  by  the  State. 
But  this  includes  the  land  and  its  improvemenU.  If  we 
eliminate  the  value  of  buildings  alone — which  we  could  not 
put  at  a  much  lower  figure  than  ^6584,000,  viss.,  29,200 
buildings,  most  habitable  at  ^620— this  leaves  only  ^6276,555, 
or  a  value  of  Is.  2^d.  per  acre  for  lands  and  other  imfrove' 
mentif  embracing  fencing,  grubbing,  clearing,  burning  timber 
and  scrub,  etc. 

It  is  true  that  of  the  4,572,649  acres  private  property  only 
about  150,000  acres  are  under  tillage,  and  about  410,000  laid 
in  permanent  grasses,  fenced,  clear^,  or  otherwise  improved ; 
this  represents  only  12*22  per  cent  of  all  private  property. 

Even  if  we  suppose  the  87*78  per  cent,  of  uncultivated 
land  to  possess  no  exchange  value  whatsoever,  and  that  the 
existing  rent  only  bears  relation  to  the  560,000  acres  of 
cultivated  land,  then  this  (fiMM)  only  provides  9s.  10|d.  per 
acre  as  the  proprietor's  recompense  for  capital  (the  fruit  of 
previous  labour  or  service,  paid  for  the  proprietorehdp),  and 
for  the  labour  value  expended  in  bringing  the  wild  bush  land 
of  nature  into  a  condition  fit  for  the  plough.  Leaving  out 
the  loss  to  the  owner  expended  in  obtaining  the  riqkts  of 
proprieiorshipf  it  follows  that  there  is  now  only  9s.  10|d.  per 
acre  per  annum  of  exchange  value  left  to  cover  former  outlay 
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which,  in  a  rough  bush  country  like  Tasmania,  would  hardlj 
compensate  the  actual  labour  of  the  pioneer  bushman  ia 
reclaiming  it.  Here,  then,  vanishes  the  last  trace  of  the 
element  in  rent  supposed  to  form  an  important  proportion 
accruing  to  the  landlord  without  the  expenditure  of  labour. 

But  some  may  object  on  the  ground  that  I  leave  out  of 
consideration  the  increment  from  which  favoured  properties 
derive  the  benefit,  in  consequence  of  the  enhancing  effect  of 
subsequent  iufluences  (not  the  proprietor's)  as,  for  example: — 
(1.)  The  establishment  of  a  town    or    city  continually 
raising  the  value  of  lands  within  or    near  its. 
bounds. 
(2.)  The  establish  ment  of  roads  and  railways*  at  the  public 
expense — improving  means  of  communication,  and 
saving  time  and  money  in  the  transit  of  persona 
and  products — and    thus  directly  enhancing    or 
diminishing  the  value  of  the  property. 
(3.)  The  limited  nature  of  naturally  fertile  land. 
Such  enhancement,  for  the  most  part,  I  fully  admit,  is  in 
itself  an  unearned  increment,  and  cannot  always  justly  (from 
this  point  of  view)  be  claimed  by  the  proprietor  as  a  value 
produced  by  his  individual  services. 

But  it  must  also  be  remembered  that  this  increment  in  the 
aggregate  is  already  included  in  the  <£276,555  present  value- 
of  aggregate  annual  rental  of  all  cultivated  lands. 

If,  therefore,  the  present  annual  value  of  land,  with 
incremental  value,  does  not  cover  the  actual  value  of  the- 
original  services  in  rendering  it  fit  for  tillage  or  stock,  it 
follows  either  that  the  exchange  value  of  the  land,  as  a  whole,, 
has  fallen  below  the  original  cost  of  services  rendered  to  as 
great  or  to  a  greater  extent  than  property  value,  as  a  whole,, 
has  been  raised  by  the  uuearned  increment.  It  becomes  a 
fair  contention,  therefore,  on  the  part  of  the  proprietors  of 
land  to  say  that  the  possible  loss  from  downward  fluctuations 
in  the  exchange  value  of  land  would  hinder  the  development 
of  the  occupation  and  cultivation  of  wild  forest  land,  or 
obtain  a  lower  value  from  purchasers  if  it  were  not  for  the 
hope  that  other  influences — unearned  increment,  for  example — 
gave  promise,  as  in  other  speculations,  that  such  possible 
losses  might  be  compensated  for  by  such  possible  gains ;  and 
we  might  also  urge  that  if  the  community  does  not  share  in 
the  gain  of  unearned  increment  it  is  compensated  by  its 
freedom  from  sharing  the  actual  losses  which  are  brought 
about  frequently  by  external  influences  effecting  a  gradual  or 
sudden  depression  in  exchange  value  below  the  original  cost 
of  preparing  the  soil  for  tillage,  or  below  the  price  of  original 
purchase. 

*  In  a  tolony  where  theee  works  are  constructed  at  the  cost  of  the  pabUc,  it  most 
also  be  oonoeded  that  the  proprietor  contributed  his  share  of  the  general  cost 
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It  is  fairly  consistent,  therefore,  to  contend  that  so  long  as 
unearned  increment  does  not  exceed  in  amount  the  limits  of  a 
possible  downward  depression  in  exchange  value  (9.0.,  risk  of 
loss),  it  would  be  unjust  to  deprive  them  of  the  benefit  of  com- 
pensation in  an  upward  direction  (t.0.,  chance  of  profit),  and 
thus  improTcment  in  value,  however  caused,  cannot  rightly  be 
claimed  by  the  community  as  an  unearned  increment  until  its 
amount,  as  a  whole,  exceeds  the  original  cost  of  services  in 
converting  the  original  land  to  the  condition  necessary  to  the 
uses  to  which  it  may  now  be  devot^ed. 

Monopoly  of  thb  Girrs  of  Nature. 

Bat,  say  others,  have  you  forgotten  the  free  gifts  of 
Nature — the  oxygen,  carbon,  rain,  and  the  forces  of  life — called 
into  play  by  man's  industry,  increasing  his  original  stores 
every  year  forty,  fifty,  and  a  hundredfold;  these  forces 
silently  working,  whether  the  proprietor  sleeps  or  wakes,  are 
surely  embraced  in  the  products  reaped.  Most  certainly. 
Man's  labour  would  be  of  no  avail  without  these  natural 
forces.  But  who  reaps  the  benefit  of  these  general  gratuitous 
services  ?  Most  clearly  it  is  the  consumer.  The  free  lorces 
of  Nature  common  to  all  lands  are  not  produced  at  the 
expense  or  by  the  labour  of  the  producer,  and  it  would  scarcely 
ever  occur  to  him  to  introduce  it  as  a  possible  ingredient  in 
the  selling  value.  It  no  more  can  enter  into  the  selling  value 
of  common  terrestrial  products  than  can  the  value  of  the  free 
winds  of  heaven  enter  mto  the  merchantman's  freight  charges. 
In  truth,  the  selling  price  of  products — such  as  wheat,  for 
example — is  not  now  determined  by  the  producers  of  any  one 
country ;  nor  by  the  immediate  actual  cost  of  production 
defrayed  by  any  particular  producer ;  nor  by  the  greater  or 
smaller  natural  fertility  of  the  soil  of  any  one  place  or 
country. 

It  is  not  now  farm  against  farm,  but  terrestrial  region 
against  terrestrial  region,  in  which  natural  agents,  such  as 
elimaie  and  largeness  of  cultivable  area  play  a  greater  part 
than  human  soil  or  even  richness  of  soil. 

The  aggregate  quantity  produced  in  relation  to  present  demand 
is  the  only  determining  measure  of  selling  price.  When  supply 
is  much  above  demand  the  producer  must  often  sell  under 
cost  price.  When  supply  falls  short  of  demand  the  profit  is 
still  measured  in  the  same  manner  without  reference  to 
immediate  cost  of  production.  Competition  forces  all  pro- 
ducers to  give  the  consumer  the  benefit  of  all  gratuitous 
aids — whether  natural  or  artificial — that  are  free  to  all  other 
producers,  and  the  only  effect  of  actual  cost  of  production  is 
that  it  determines  the  extent  and  quality  of  the  lands  which 
are  best  capable  of  promising  success  in  the  competition  for 
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supply.  It  also  spars  industry  and  invention  in  the  direction 
of  lessening  cost,  all  of  which  benefits  inevitably  are  reaped 
by  the  community.  No  gratuitous  element  entering  into 
products  can  ever  form  part  of  exchange  friee  so  long  as  there 
are  many  competitors  and  firee  competition.  In  the  case  of 
the  products  of  agriculture,  too,  there  is  the  greatest  possible 
security  against  the  arbitrary  acts  of  monopolists  in  the 
hugeness  and  tiie  universality  of  producing  operations  which 
can  be  focused  at  any  point  of  demand  in  the  globe  by  the 
mighty  steamships  on  the  ocean  highway,  and  whidi  would 
require  omnipotence  and  omnipresence  to  monopolise. 

If  any  one  country  had  a  monopoly  of  the  production 
and  supply  of  an  important  product  of  the  land,  such  as 
wheat,  I  frankly  admit  that  the  owners  of  more  fertile  parts 
would  reap  the  sole  advantage  of  this  limited  gratuitous  gift 
of  Nature  (the  one  rent  of  Political  Economists), provided  that 
in  the  acquirement  of  these  more  valuable  parts  the  present  or 
original  possessor  had  not  eiven  the  state  or  community  an 
equivalent  in  purchase  value;  but  this  monopoly  of  good 
lands,  while  securing  a  better  refcum  locally  as  compared  with 
poor  lands,  may  not  secure  as  much  additional  profit  &s  the 
difference  in  the  fertility  of  rich  and  poor  lands  would  seem 
to  indicate. 

The  world's  supply,  if  not  artificially  barred  or  shut  out  from 
any  country,  determines  the  actual  price  of  com,  and  it  is 
significant  that  America,  with  her  bonanza  method  of  farming 
on  a  scale  far  grander  than  is  possible  in  England,  is  enabled, 
with  a  much  lower  natural  yield  per  acre,  to  grow  grain 
cheaper,  and  in  much  larger  quantities  than  in  England ;  and 
consequently  she  regulates  the  price  of  com  in  England  more 
by  her  methods  and  scale  of  farming  than  by  higher  fertility 
of  soil.  The  nature  of  the  season's  rainfall,  too,  falling 
indifferently,  and  often  irregularly  on  good  or  bad  tracts  of 
lands,  and  sometimes  restricted  in  suficient  quantity  for 
produce,  a  high  yield  to  particular  provinces  further  breaks 
the  influence  of  fixed  fertility  of  soil  in  any  one  country  as  a 
regulator  of  price.  The  mere  difference  of  fertility  of  soil  of 
any  one  country  may  not,  therefore,  be  the  dominating 
influence  in  determining  price  to  consumer,  and  hence  the 
consumer  may  even  have  the  advantage  of  the  gratuitous 
influence — a  more  fertile  soil — in  reducing  the  genei^  average 
of  the  price  of  com. 

In  the  century  ending  1888  it  is  estimated  that  the  popu- 
lation of  Europe  and  North  America  increased  from  150  to  470 
millions,  that  is,  180  per  cent.  This  must  have  correspond- 
ingly increased  the  demand  for  food  and  the  unearned 
increment  of  land.  Notwithstanding  this,  such  were  the 
mighty  effects  of  steam  and  electricity  introduced,  adding  to 
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ihe  effectire  force  of  man's  labour  and  time,  that  the  suppliee 
were  multiplied  at  a  greater  rate,  end  relatiyelj  at  a  mudi 
smaller  expenditure  of  man's  labour. 

Abolish  the  Middleman  and  the  Monofolisbb  of 
Natubal  Wealth. 

Many  are  of  opinion  that  the  consumer  of  wants  would  be 
greatly  benefited  if  he  were  brought  more  immediately  into 
contact  with  the  producer  without  the  interyention  of  the 
middleman.  No  doubt  some  of  thelatter,  where  circumstances 
favour  them,  succeed  in  monopHolising  a  larger  share  of  profits 
than  he  is  entitled  by  his  services,  but  the  evil  may  well  be 
left,  in  the  long  run,  to  be  remedied  by  the  action  of  rival 
competitors  for  custom.  True  the  co-operation  of  consumers 
may  successfully  employ  salaried  agents  for  performing  the 
flame  services,  but  this  is  not  abolishing  the  middleman,  but 
rather  controlling  his  charges  by  conveiting  him  from  an 
independent  dealer  or  agent  into  a  salaried  servant.  It  is 
not  always  possible,  however,  for  consumers  to  secure  wise 
and  trustworthy  agents,  and  there  are  many  advantages 
valued  by  many  consumers  profitably  risked  by  energetic, 
independent  middlemen  which  would  not  be  safe  to  commit 
to  a .  hired  servant,  and  hence  it  seems  improbable  that 
association,  often  necessary  and  successful,  will  entirely  occupy 
that  division  of  the  social  exchanges  of  services. 

Not  a  little  cf  the  objection  to  middlemen,  however,  arises 
from  the  misconception  that  the  wealth  earned  by  middlemen, 
professional  men,  and  the  rich,  is  equivalent  to  wealth 
individually  consumed  by  them. 

This  naturally  leads  on  to 

DiSTBIBtJTION   and   CONSUMPTION   OP   WeALTH. 

There  are  many  fallacies  current  with  respect  to  the  dis- 
tribution of  wealth.  If  all  the  enormous  wealth  year  by  year 
created  by  stored  fruits  of  previous  labour  (capital),  current 
labour,  and  the  gratuitous  forces  of  Nature,  were  directly 
devoted  to  consumption  or  enjoyment,  no  doubt  the  pro- 
portion per  head  allotted  to  the  industrial  labourer  would  be 
small  indeed  in  comparison  with  the  rich.  Indeed,  it  is  urged 
by  Lange  ^  that  it  might  be  better  for  society  generally, 
as  well  as  for  the  rich  industrial  chiefs,  that  if  all  those  who 
have  acquired  a  more  than  moderate  income  were  to  retire 
from  business  life,  and  henceforth  devote  their  leisure  to 
public  affairs,  to  art  and  literature,  and  in  fine  to  a  cultured 
enjoyment  of  life  upon  moderate  means*,  **  not  only  would 
those  people  lead  a  more  beautiful  and  worthier  existence,  but 
there  would  also  be  secured  an  adequate  material  basis  to 
maintain  permanently  a  nobler  culture  with  all  its  require- 

1.  '  Lange's  "  History  of  Materialism."  E.  C.  Thomas'  translation.  Vol  iii.,  pp. 
tafr,  S88,  29),  241. 
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ments,  and  thus  to  give  a  higher  content  to  our  present  epoch 
than  that  of  classical  antiquity.''  As  it  is,  he  charges  not 
inaccurately  the  few  colossal  capitalists  and  industrial  chiefs 
of  the  present  age  with  miserly  abstemiousness  as  regards  the 
proportion  of  the  wealth  gained  by  them  which  they  devote 
to  immediate  personal  enjoyment  and  consumption.  He 
adds : — "  It  is  true  that  forces  on  forces  are  created,  new 
machinery  continually  devised,  new  means  of  communication; 
it  is  true  that  the  capitalists,  who  have  the  means  at  their 
command,  are  ceaselessly  active  in  creating,  inHettd  qf 
enjoying,  ^e  fruits  of  their  tail  in  dignified  leisure ;  but, 
nevertheless,  the  constantly  increasing  activity  aims  directly 
at  anything  rather  than  the  furtherance  of  the  common 
weal  (?)...  The  great  interest  of  these  times,  however, 
is  no  longer,  as  in  antiquity,  immediate  enjoyment,  but  the 
accumulation  of  capital,"* 

Again  he  states  (p.  241) : — *'  We  live,  in  fact,  not  for 
enjoyment,  but  for  labour  and  for  wants ;  but  amongst  those 
wants  that  of  pleonexia  is  so  over-bearing  that  all  true  and 
lasting  progress,  all  progress  that  might  benefit  the  mass  of 
the  people,  is  lost,  or,  as  it  were,  gained  only  incidentally." 

If  this  be  a  true  picture,  and  it  must  be  confessed  it  is  to 
some  extent  borne  out  by  experience,  we  may  ask.  Who 
derives  the  benefit  of  the  capitalised  wealth  ?  This  requires 
careful  analysis  ;  for  the  conclusion  to  be  drawn  as  regards 
the  public  weal  may  be  widely  different  from  that  indicated  by 
Lange. 

We  may  truly  premise,  in  the  first  place,  that  capital  in  the 
hands  of  the  rich,  in  so  far  as  personal  consumption  is  con- 
cerned, is  as  much  a  tool  of  trade  as  is  the  plough  to  the 
farmer.  By  its  means  he  sets  in  motion  the  wheels  of  many 
industries,  and  so  enables  the  smaller  capitalist  of  muscular 
services  to  exchanffe  his  capital  for  primary  wants,  necessary 
minor  tools  of  trade,  and  such  comforts  as  his  varying  rates 
of  profit  may  afford.  The  rich  capitalist  in  like  manner,  but 
widi  much  larger  profit,  reaps  the  reward  of  his  ventures. 
But  there  is  this  important  difference:  The  rich  capitalist 
cannot  or  does  not  abstract  from  his  profits  the  same  propor^ 
tion  of  earnings  towards  his  personal  wants  and  enjoyments 
as  the  workman  does.  Chi  the  contrary,  what  he  can 
directly  consume  personally  of  the  said  primary  wants  and 
comforts  is  limited  by  the  same  natural  law  as  his  humblest 
workman,  and  the  necessities  of  tear  and  wear  in  his  machine 
{capital),  or  the  passion  or  necessity  to  increase  the  number 
and  power  of  his  machines,  and  to  keep  them  ever  at  work, 
abstract  the  greater  portion  of  his  increasing  or  decreasing 
prqfits.  In  consequence  of  this  inevitable  tendency  it  is 
really  a  difficult  question  to  say  which  of  the  two— rich 
capitalist    or   worKman— personally  consumes   the   largest 
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portion  of  products  created  each  year  for  actual  cansumption 
and  enjoyments.  It  is  almost  certain  that  as  regards  some  of 
the  most  valuable  necessary  natural  products  the  balance 
would  be  in  fiiTour  of  the  workman.  What  immense  capital 
is  demoted  to  making  and  working  or  deyelopiog  railways, 
steamships,  sailing  vessels,  telegraph  lines,  machinery  of  all 
kinds  agricultural,  farms  for  food  and  various  textile  products, 
pastoral  &rms  for  the  produce  of  animal  meal  and  materials 
for  clothing,  houses  for  shelter  of  men,  animals,  and  products. 

What  is  usually  termed  "  The  Enormous  Accumulations  of 
Wealth  in  our  Times,"  "The  Riches  of  Capitalists,"  are 
really  those  tooU  or  instrumente  themselves.  But  the  owner 
no  more  eomumea  or  perBonalljjf  enjoys  this  form  of  commercial 
wealth  than  does  the  poorest  labourer  who  toils  upon  these 
machines  and  instruments  of  his  employer.  This  is  seen  at 
once  by  asking  for  what  purpose  is  it  that  so  much  of  the 
vegetable  and  mineral  products  of  the  earth,  and  so  much  of 
the  former  energies  and  labours  of  man  have  previously  been 
saved,  abstracted,  or  diverted  from  former  possible  powers  of 
consumption  and  personal  enjoyment ;  and  for  what  purpose 
is  it  that  capitalists  and  workmen  alike  devote  such  a  large 
portion  of  their  present  services  in  fresh  creations,  and  to  the 
repairs  of  the  consumption  (tear  and  wear)  of  these  very 
machines  which  do  not  themselves  enter  into  their  personal 
consumption  or  enjoyment,  although  they  nominally  make  up 
the  greater  part  of  the  so-called  accumulated  wealth  of 
capital?  The  answer  is  ver^  simple.  Their  sole  end  is  the 
production,  transport,  distribution,  and  protection  of  man's 
primary  wants — Food,  clothing,  shelter.  Luxurious  articles 
of  consumption  are  insignificant  as  compared  with  the 
necessaries. 

It  is  mainly  for  food  and  clothing,  therefore,  that  all  this 
vast  machinery  of  the  capitalist  has  been  created  and  set  in 
motion  by  the  savings  of  previous  efforts.  How  much,  then, 
of  this  ultimate  fruit  of  the  combined  result  of  the  capital  of 
machines  and  instruments,  the  forces  of  Nature,  and  men's 
labotur,  is  actually  absorbed  or  consumed  by  the  rich  capitalist, 
as  compared  with  the  poor  servant  or  artisan  ? 

Let  us  see : 

(1.)  The  human  body  can  only  consume  and  assimilate  a 
certain  quantity  of  food  per  day.  The  old,  sickly, 
and  very  young  cannot  consum'^e  or  assimilate  so 
much  as  the  strong,  healthy  persons  of  youth  and 
prime  of  life.  Health  and  hard  physical  employ- 
ment cause  the  body  to  bum  more  food  just  for  * 
the  same  reason  as  greater  energy  exhausted  by  a 
steam  engine  demands  a  much  higher  consumption 
of  fuel 
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This  is  the  reason  why  an  ayerage,  strong,  healthy  narry^ 
can  and  does  consume  a  much  greater  q^uantiiy  or  weight  of. 
food  in  the  day  than  the  less  robust  city  clerk  or  the  brain- 
worried  financier.  Similarly,  it  is  safe  to  affirm  tins  of  all 
persons  who  are  obliged  to  put  their  bones  and  muscles  into 
greater  activities  than  their  brains,  and  hence  it  is  reasonable 
to  state  that  man  for  man  the  average  food  consumed  and 
enjoyed  during  the  life  of  a  labourer  is  much  greater  than 
that  personally  consumed  by  those  whose  physical  exertions  are 
smaller,  as  in  the  case  of  clerks,  shojpkeepers,  teachers,  pro- 
fessional men,  bankers,  and  rich  people.  As  the  production^ 
transport,  and  distribution  of  this  food  for  consumption  is  by 
far  the  greatest  object  for  which  all  the  capitalist's  savings 
and  machinery  have  been  jput  in  motion,  and  must  continue 
so,  it  follows  that  at  least  in  this  respect  the  wealth  of  food, 
the  chief  primary  want ;  wealth  in  highest  utility  as  well  as 
their  wealth  of  exchange,  the  end  and  aim  of  the  greater  part 
of  all  wealth  in  capital,  is  more  largely  distributed  among 
and  consumed  by  the  poorer  classes  than  is  the  case  with  the 
rich.  It  is  true  luxunous  foods,  having  a  relatively  higher 
price,  are  to  be  found  more  on  the  rich  man's  table ;  but  the 
limits  which  determine  what  the  rich  man  really  can  consume 
of  common  and  raro  substances  must  again  be  reckoned  with. 
When  we  regard  the  cheap  foods  now  f oimd  on  the  humblest 
cotter's  table,  and  much  of  which,  because  of  former  rarity 
and  price  (tea,  coffee,  spices,  etc.),  are  still  termed  luxuries, 
we  can  well  perceive  the  utter  insignificance  of  the  limited 
quantities  of  rare  food  monopolised  by  the  rich,  more  coethf 
because  rare;  not  because  of  superiority,  or  because  in  its 
production  it  originally  demanded  more  of  the  gratuitous, 
forces  of  Nature,  the  devotion  of  more  capital^  or  the  expendi- 
ture of  more  labour — but  mere  variety — one  of  the  chief 
characteristics  of  that  part  of  nominal  exchange  wealth  termed 
pleonexia. 

The  next  item,  clothing,  has  to  be  considered,  and  here  again 
it  may  be  affirmed  that  the  tear  and  wear  of  hard  work  of  the 
labourer  demand  that  his  clothing  should  be  stronger.  He,  as 
a  rule,  therefore,  personally  consumes  a  gi-eater  weight  of  the 
produce  of  the  sheep  and  the  cotton  plant  than  the  rich  man,  and 
however  dirty  and  ill-looking  they  may  seem  from  the  nature 
of  the  labourer's  employment,  the  production  is  as  great  a  tax 
upon  the  land  and  tiie  forces  of  nature ;  upon  the  means  of 
transport,  upon  the  capitalist's  looms,  and  upon  manufacturing 
labour,  as  the  clothes  of  his  employer.  The  silks  and  satins, 
like  rare  foods,  are  more  beautiful  and  rarer ;  but  their  high 
price  is  on  account  of  rarity,  not  because  they  are  more  useful.. 
Indeed,  they  are  for  the  real  purpose  of  clothing  far  inferior 
in  general  utility  to  the  commoner  cheap  woollen  and  cotton. 
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fabrics.  The  same  reaaoning  is  applicable  to  the  remainixig 
portions  of  the  real  wealth  of  prxmarj  wants  and  ordinary 
comforts,  all  going  to  show  that  underneath  the  nominal 
proprietorship  of  the  means  which  produce  consumable 
wealth,  the  share  allotted  and  fidline  to  the  humblest  classes 
18  greater  than  is  generally  supposea. 

If  the  material  comforts  are,  as  shown,  most  fully  dis- 
tributed according  to  wants,  and  not  to  relative  powers  of 
purchase,  it  may  also  be  shown  that  tiie  highest  forms  of 
culture  and  enjoyment  are  within  the  rtkadi  of  all. 

We  have  but  to  refer  to  cheap  periodiosds,  cheap  editions  of 
Taluable  works,  newspapers ;  the  stage,  music,  fine  arts.  In 
fkct,  it  is  Dotorious  that  the  more  elevated  and  healthful 
amusements  are  obtainable  at  the  least  cost,  and,  owine  to  the 
spread  of  education,  it  is  curious  to  observe  that  the  children 
at  public  schools  are  now  better  trained  in  reading  music  at 
right  than  are  the  children  of  the  wealthy  in  the  higher 
aobdemies. 

If  it  were  possible  for  the  skilled  craftsman  of  the  present 
day  to  compare  his  condition  with  that  of  his  representative 
of  the  last  century,  or  even  with  the  rich  of  the  same  period, 
he  would  realise  that,  whatever  misery  or  difficulty  still  exists 
among  us,  the  condition  of  the  masses  is  vastly  superior ;  and 
this  improvement  could  not  possibly  have  taken  place  if  the 
rich  in  past  times  had  persanalfy  consumed  their  yearly  profits 
in  the  same  proportion  as  the  poor ;  for  if  Uiey  had  the  capitaJ, 
now  engaged  in  meeting  the  demands  of  increasing  millions 
of  men  would  not  have  been  saved,  and  further  increase  in 
population  would  be  impossible. 

Capital  and  Wages  Difficulty. 

It  may  seem  a  bold  and  hazardous  thing  to  propose  new 
definitions  for  terms  so  frequently  defined  by  the  ablest 
minds,  but  as  in  their  application  it  is  undoubted  that  in  the 
many  definitions  of  capital  and  wages  each  varies  considerably 
from  the  other;  and  as  most  of  them  fail  more  or  less 
in  consistency  and  relevancy  with  the  matters  upon 
which  they  are  brought  to  bear,  it  is  not  unreasonable  nor 
Qver-presumptuous  on  the  part  of  anyone  to  attempt  the 
solution  of  the  difficulty,  so  long  as  these  difficulties  are  also 
fairly  appreciated. 

The  expansion  or  limitation  of  the  meaning  of  the  words. 
Capital  and  Wages,  I  am  of  opinion,  would  not  be  the  source 
of  so  much  confusion  if  it  were  more  firmly  grasped  by  each 
one  that  the  terms  belong  to  two  important  and  distinct 
categories ;  the  first  either  wholly  or  partly  related  to  the 
agents  or  powers  involved  in  the  CreaUon  or  Production  of 
Wants  in  Exchange;  the  second  either  wholly  or  partly 
related  to  the  Appropriation  of  the  Wants  of  Exchange 
Produced. 
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Instead,  therefore,  of  dwelling  upon  the  contradictions 
inyolved  by  the  inconsistent  use  of  these  terms,  it  may  serve 
a  good  purpose  if  we  discuss  ideas  rather  than  Urmt  before 
inyoMng  the  issues  with  a  fruitless  logomachy  regarding 
unstable  definitions.  First,  let  us  honestly  try  to  bring  under 
the  first  category  all  the  elements  or  ideas  that  are  necessary 
to  be  reckoned  with  in  making  it  complete,  vix.: — 

What  are  the  necessary  powers  and  forces  now  used  in 
tiie  effectual  production  of  wants  in  exehange. 

To  realise  these  powers  and  forces  it  will  admit  of  clearer 
apprehension  if  they  be  classified  in  tabular  order  thus : — 

(A.)  AOBNTS  OB  POWBBS  NbCKBSABY  TO  BE  EMPLOYED  IH 
THE  PbODUCTIOH  AND  PbESEBYATION  OP  WaNTS  IH 
EXCHANOE. 


Laboub 
(Present  Labour), 


h.  Indibbct  PBtriTS  OP 
Labotjb  and  Skill 
(Anterior  Labour  of 
Bastiat). 


1.  Of  highly-skilled  minds  in    the 

determiDation  of  the  modes  in 
which  labour  may  be  made 
most  productiye;  labour  thus 
deyoted  may  be  the  means  of 
adding  from  two  to  many 
times  the  effectiye  power  of 
the  physical  force  of  the 
labourer  of  mere  brute  force. 
Tgpes :  The  inyentor  of  spin- 
ning jenny,  steam-engine, 
director  of  operations,  etc. 

2.  Highly-skilled    hands.      Types: 

Mechanic,  carpenter,  weaver. 

3.  Ordinary  sldlled  hands.     Types: 

Nayyy,  messenger,  ploughman, 
shepherd. 
Products  of  food,  clothing, 
shelter,  etc,  on  hand  in  smaller 
or  greater  proportions  by  dif- 
ferent persons;  the  fruit  of 
previous  labour  and  other  forces 
saved  (1)  partly  by  greater 
individuEd  economy,  or  abate- 
miousness  in  the  consumption 
or  enjoyment  of  wants  pre- 
viously earned ;  or  (2),  the 
saved  and  preserved  surplus  of 
previous  earnings,  due  to  the 
products  of  previous  labour  and 
skill  being  much  greater  than 
the  power  to  reasonably  con- 
sume or  enjoy. 


BT  S.  M.  JOHNSTON,  F.L.S.  179 

e,  LfDisECT  Fbxtits  of       The  posaession  of   lands,  mines, 

Labotjs  and  Skill  costly      machines,      railways, 

(Anterior  Labour  of  canals,  ships,  baildings,  instra- 

Bastiat).  ments  of  all  kinds  that  have  or 

may  be  bought  or  told  by  the 

accumulated  pr^ioiM  or  current 

savings  of    skill,  industry,   or 

common  physical  labour. 

If  capital,  as  a  term,  be  confined  to  h  and  0,  there  could  be 
no  objection  if  it  were  not  asstmied  afterwards  that  these 
alone  formed  the  whole  of  the  forces  necessary  to  produce 
fresh  wants  in  exchange  in  sufficiency  for  all.  Similarly, 
there  would  be  no  objection  to  confine  the  term  capital  to 
labour,  if  it  were  not  ignored  in  after  applications  that  the 
imnortant  portions,  viz,.  Indirect  Fruits  of  Previous  Labour 
ana  Skill  or  Anterior  Labour  (be)  are  also  necessary  for  the 
^ffhetual  produeiion  of  the  wants  of  all,  and  that  those  ^ned 
by  right  of  preyious  savings  are  not  generally  distributed 
possessions. 

We  come  now  to  the  second  great  category : — 

(B.)  Monxs  OF  APPBOPBLA.TION  OF  Wants  in  Exchanox 
Cbkated  ob  Fbobxtcxd,  ob  About  to  bx  Cbeateb  ob 
Pboducbd. 

Mode. 

a.  (By  Wages  or  Salary.)    Labourers  or  poor  capitalists  share 

in  respect  of  personal  services 
mainly, 

b.  (By     Commission^  In-    Employers    or    possessors    of    a 
terest  Bent,  or  Ihcome,)         more  than  ordinary  share  of  the 

equivalents  of  previously  stored 
labour    and    skill — rich    capi- 
talists— obtained  mainly  from 
the    possession    of    a    larger 
share    than    ordinary    of    the 
actual  fruits,  or  the  equivalents 
of  previously  stored  labour  and 
skill. 
From  this  analysis,  which  is  sufficiently  comprehensive,  it 
would  appear  that  labourers  are  simply  poor  capiUdists,  and 
employers  and  wealthy  people  are  rieh  capitalists;  that  both 
forms  of  capital  are  necessary  to  the  production  of  fresh  wants 
for  all,  and  that  both— whether  as  wages  or  salary,  or  whether 
as  commission,  interest,  rent  or  income — derive  their  share  of 
these  wants  by  the  aid  of  the  combined  action  of  the  two 
groups.    In  this  sense  it  is  no  more  true  or  false  that  wages 
are  derived  from  eapUal,  than  that  commission,  interest,  rent, 
or  income  is  derived  from  cental.    If  this  view  of  the  case  be 
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correct,  it  would  seem  to  appear  that  certain  Economists,  as 
well  as  their  critic,  Mr.  Henry  Qeorge,  are  wrong,*  for  if  the 
former  may  be  justly  accused  of  ignoring  B  a'#  part  in  the 
production  of  wants  in  exchange  (in  their  wages  fund  theory), 
the  latter  errs  quite  as  much  in  ignoring  the  vast  part  whidi 
the  increasing  store  of  previous  sayings,  or  more  or  less 
permanent  creations  (anterior  labour),  represent  in  the 
combination  necessary  to  produce  in  sufficiency  for  all  the 
ordinary  wants  of  exchange  of  human  hnngB, 

iMPBOyKMENT     IN     THE     CONDITION     OF     THE      iNDiyiDXTAL 

Laboblt  Dub  to  the  SAyiNoa  of  Antebiob  LAsoim 

(Capital)  Skilfully  Applied  as  Instbumbnts  Aiding 

Pboduction. 

This  solution  of  the  yezed  problem  of  the  so-caUed  '<  Wases 
Fund  "  is,  moreoyer,  in  hajmiony  with  all  related  facts,  audit 
dearly  establishes  the  important  truth  that  it  is  to  pre- 
seryed  previous  savings  (anterior  labour)  skilfully  applied, 
that  the  powers  to  further  increase  of  production  per  head  is 
mainly  secured ;  for  if  the  increase  in  appropriation  to  neces- 
sary machines  and  instruments  be  oidy  proportionate  to 
increase  in  mouths  to  be  fed,  there  would  be  no  improvement 
in  the  appropriation  of  wants  per  individual,  even  though 
*'each  mouth"  be  accompanied  by  "two  more  hands,"  as 
urged  by  some.  It  follows,  therefore,  that  if  the  individual 
necessary  want«  be  now  better  supplied  than  in  former  times, 
it  must  either  be  due  to  relative  diminution  of  the  mouths  to 
be  fed,  or  to  the  multiplication  of  productive  power  (anterior 
labour)  largely  due  to  the  great  advances  made  in  recent 
years  in  the  power  which  man  has  obtained  over  the  forces 
of  Nature.  As  it  is  undeniable  that  population  has  largely 
increased  since  the  beginning  of  the  eighteenth  century,  and 
as  it  is  also  demonstrable,  notwithstan£ng  the  great  simul- 
taneous increase  in  population,  that  the  supply  of  wants  per 
head,  rich  and  poor,  have  also  materially  improved,  while  the 
hours  of  labour  have  been  shortened,  it  follows  logically  that 
this  improvement,  in  the  aggregate  and  per  head,  is  entirely 

*  The  adxnlmbly  expnoed  views  of  Bastiat,  howeTer,  axe  in  entire  aooord  with 
these  Tiews. 

Thns  Bastiat  writee(p.  48,  "Wages-Harmonies  of  Political  Beonomy "^ :— ** As 
capital  is  nothing  else  than  hnman  services,  we  may  say  that  capital  and  labour  are 
two  words  which  in  reality  express  one  ana  the  same  idea ;  and  consequently  the 
■ame  thine  may  he  said  of  inter^tt  and  wages.  Thns,  where  fklse  Bdenoe  never  fails 
to  find  antagonism,  tne  sdence  ever  finds  identity. 

**  Considered,  then,  with  reference  to  their  orlgui,  natnre,  and  form,  vages  have  in 
them  nothing  aegnuling  or  humiliating  any  more  than  inUrut  has.  Both  constitata 
the  return  for  present  and  anterior  labour  derived  from  the  results  of  a  common 
enterprise.  Only  it  almost  always  happens  that  one  of  the  two  associates  agrees  to 
take  upon  hhnself  the  risk.  If  it  be  the  present  labour  which  claims  a  uniform 
remuneration  the  chances  of  profit  are  given  up  in  consideration  of  VHMget  If  it  be 
the  anterior  labour  which  claims  a  fixed  return,  the  capitalist  fl^ves  up  his  eventosl 
ehanoe  of  profits  for  a  determinate  rate  of  itUerut.* 
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due  to  the  Tafltlv  increased  prodactive  power  obtained  throogh 
a  greater  knowledge  of  Nature's  forces — ^more  espedaJlj  in 
tiie  uses  of  steam  and  electricity.  The  contrary  allegation  by 
Mr.  Henry  Gtoorge  and  others  has  no  sapport  from  reason  or 
facts. 

It  is  clear,  therefore,  that  the  greatness  or  smallness  of 
aocomulated  wealth  is  not  necessarily  an  index  to  the  presence 
or  absence  of  individual  comfort  and  happiaess,  but  rather 
both  depend  upon  the  relative  proportions  which  the  total 
wealth  and  total  population  bear  to  each  other. 

From  this  it  is  easy  to  show  that  the  chief  source  of  misery 
and  discomfort— or  the  diminution  of  necessary  supply  of 
wants  per  head— is  mainly  due  to  the  tendency  of  population, 
in  times  of  distress,  to  increase  in  a  greater  ratio  than  the 
powers  of  production. 

The  extraragant  statement  of  Mr.  Henry  George,  that 
<Hhere  is  nowhere  any  improvement  which  can  be  credited  to 
increased  productive  power,"  is  too  absurd,  perhaps,  to  require 
serious-  consideration.  Yet  it  may  be  well  to  show  by  a  simple 
illustration  its  utter  fallacy. 

Let  us  take  one  of  the  most  important  wants  of  man, 
necessarily  consumed  alike  by  rich  and  poor,  vist,,  common 
vxiter.  41though  in  natural  reservoirs  or  channels,  as  in 
springs,  lakes,  and  rivers,  it  is  generally  a  gratuitous  gift  of 
Nature  to  all  men,  it  has  to  be  transferred  to  points  of  con- 
sumption ;  and  although  the  gratuitous  element  never  enters 
into  exchange  priedy  it  is  generally  a  marketable  commodity  in 
large  centres  of  population  where  a  large  daily  supply  is 
absolutely  necessary.  The  element  which  here  forms  price  is 
Ubour  of  tranefer.  The  labour  of  transferring  water  by 
primitive  means  is  great,  as  one  gallon  weighs  lOlb.,  and  if 
the  distance  be  considerable  both  Hme  and  muecular powers  of 
labourer  must  be  consumed,  and,  therefore,  the  carrier  must  earn 
the  equivalent  of  such  Hme  and  labour  as  may  be  expended  in 
this  most  necessary  service.  It  is  true  water,  for  the  support 
of  a  few  individuals,  may  be  supplied  at  a  minimum  of  the 
expenditure  of  time  and  labour;  for  their  habitations  might 
be  fixed  contiguous  to  the  natural  supply;  but  for  large 
towns  this,  for  the  most  part,  is  quite  impracticable.  In  the 
latter  case  water  supply  would  fall  into  one  of  the  most 
important  divisions  of  marketable  labour,  and  the  price  of 
water  to  the  consumer  would  be  determined  by  the  present 
time  and  labour  bestowed  by  water  carriers  engaged  in  the 
service,  plus  the  proportion  of  cost  and  maintenance  of 
equipment  necessary — (anterior  labour). 

Now,  if  we  were  to  confine  attention  to  the  producer  (only 
about  44'2  per  cent,  of  living  persons  are  producers  of 
marketable  wants),  we  would  never  perceive  the  full  signi- 


182       BOOT  MATTEBS  IN  SOCIAL  AND  ECONOMIC  PBOBLEMS. 

ficance  of  the  statement  that  the  greater  the  proportion  of 
skilfully  applied  previous  labour  or  service  (tools,  instruments, 
applianees,  etc.,  or  anterior  labour)  introduced  as  auxiliaries  to 
present  labour  or  services,  the  greater  is  the  power  of  production 
and  supply,  and  the  smaller  is  the  price  of  the  product. 

But  if  we  bear  in  mind  that  all  persons  are  necessarily 
consumers,  we  can  at  once  perceive  that  ahundance  and  lessened 
cost  of  primary  needs,  consumed  alike  bv  rich  and  poor,  by 
producers  and  dependants,  are  real  benefits  in  which  aZZmust 
equally  participate.  If  it  can  be  shown,  then,  that  the  state- 
ment respecting  the  introduction  of  anterior  labour  is  correct, 
it  follows  unmistakably  that  Mr.  Henry  Gteorge's  statement  is 
contradicted  in  the  experience  of  all  men  as  consumers  of 
marketable  wants. 

The  City  of  Launceston  contains  about  15,000  inhabitants. 
Each  person  consumes  on  an  average  at  least  20  gallons  of 
water  per  day  =  2001b.  weight.  Thus  the  population  con- 
sumes each  day  at  least  1,342  tons  weight  of  water  per.  d^, 
or  488,840  tons  per  year,  and  each  person  consumes  7,300 
gallons  per  year. 

The  transit  of  this  488,840  tons  over  13  miles  from  source 
is  at  present  easily  effected  by  permanent  waterways,  iron 
pipes,  reservoirs,  etc.  (representing  anterior  labour^  in  conjunc- 
tion with  a  staff  of  men  engaged  in  the  maintenance  and 
working  of  the  water  supply  (representing  present  labour),  and 
there  is  ample  power  (potential)  in  the  store  of  existing 
anterior  labour  to  double  the  supply,  if  required,  without  any 
addition  to  cost. 

Now,  the  exchange  value  of  anterior  labour  and  present 
labour,  combined  in  effecting  this  service  each  year,  is  estimated 
to  be  ,£68,243  and  ^62,133  respectively,  or  about  -632  to  -61. 

The  only  way  to  measure  the  true  value  of  the  benefits 
effected  by  the  direct  influence  of  anterior  labour  as  an 
auxiliary  to  present  labour,  is  to  try  and  estimate  the  number 
of  men  required  to  effect  the  same  work  of  transfer,  viz., 
488,840  tons  per  year  a  distance  of  13  miles  by  more  primitive 
means.  It  is  impossible  for  men  to  do  any  part  of  this  work 
without  some  anterior  labour  in  the  shape  of  instruments ;  but 
if  we  reduce  the  latter  to  the  most  simple  form,  it  will  be 
sufficient  to  demonstrate  the  enormous  advantage  gained  by 
every  accession  to  the  power  of  anterior  labour.  Let  us 
suppose,  therefore,  three  modes  of  transfer : — 

(1.)  The  primitive  mode  by  pails  of  2-gallon  or  201b. 
capacity,  requiring  5  men  and  10  pails  per  day 
for  carrying  one  &y'B  supply  to  each  person,  viz,^ 
20  gallons  or  200ib.  weight. 

(2.)  One  man  and  a  horse  and  water  cart  effecting  the 
transfer  of  224  gallons  per  day. 
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1ST  Mods. 

2ND  MODB. 

3BD  Mode. 

20  gallons 

20  gallons 

20  gallons 

75,000 
or  3261 

1,342 
or  58-35 

23  or  1 

£6,844,875 
or  9973 

£122,290 
or  64-57 

£2,133 
or  3-03 

£18,750 
or  0-27 
£1,125 

£67,100 
or  35*43 
£4,026 

£68,243 
or  96-97 
£4,094 

£6,844,875 
£6  10    0 

£126,316 
£0    2    3i 

£6,227 
£0   0    1-w 

(3.)  A  system  of  pipes  and  waterworks,  with  a  staff  of 
men  to  maintain  and  work  the  system,  capable  of 
transferring  at  least  1,342  tons  of  water  per  day, 
i.e.,  300,000  gallons. 

We  may  now,  in  a  tabular  form,  compare  the  effectiveness 
and  cost  of  the  three  modes  as  follows.  To  supply  15,000 
persons : — 

Water  transported  13 
miles  per  head  of  popu- 
lation x)er  day... 

Number  of  men  required 
perday 

Cost  of  present  labour 
service  per  year 

Value  of  instruments — 
Anterior  labour 

Cost  of  ditto  per  year  ... 

Total  cost  of  transit  to 

consumer  per  year    . . . 

Cost  i>er  100  gallons     . . . 

It  is  here  clearly  demonstrated  that  by  the  accession  of 
anterior  labour,  or  the  fruit  of  applied  previous  labour  saved 
from  personal  consumption,  and  skilfully  applied  in  accord- 
ance with  the  knowledge  which  man  has  gained  with  respect 
to  natural  laws,  the  effective  power  of  each  man's  labour  is 
multiplied  3,261  times,  and  the  cost  to  consumer  is  reduced 
thereby  to  about  x^g^th  of  that  which  it  would  cost  if  the 
proportion  of  anterior  labour  was  at  a  minimum. 

That  is— when  in  the  combined  service  of  anterior  and 
present  labour,  anterior  labour  only  represented  0*27  per  cent. 
of  the  combined  service — the  cost  of  water  would  be  £6  10s. 
per  100  gallons  to  consumer ;  but  when  the  proportions  were 
reversed,  and  anterior  labour  represented  96*9/  per  cent,  of  the 
combined  service,  the  cost  of  water  would  be  reduced  to  l*"* 
per  100  gallons.  It  will  readily  be  perceived,  therefore,  that 
the  mere  accompaniment  of  "  two  hands  to  each  fresh  mouth  *" 
is  insignificant  as  a  foiqpe  to  effect  improvement  in  the  con- 
dition of  the  individual  consumer  oi  needs  without  a  cor- 
responding gain  in  anterior  labour. 

Why  the  present  population  of  the  United  Kingdom  and 
her  colonies  do  not  individually  perceive  the  full  benefit  of 
the  immense  addition  made  to  tiie  store  of  anterior  labour 
now  used  as  an  important  auxiliary  to  the  force  of  present 
labour,  is  not  because  of  a  failure  in  the  production  or  in  the- 
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distribution  of  the  products  or  wants  created,  but  primarily 
because  the  numbers  of  consumers  of  wants  have  kept  pace 
hiti^erto  with  the  increased  producing  power. 

The  individual  does  not  necessarily  benefit  by  the  aggregate 
increase  in  production,  as  it  depends  upon  the  proportion 
which  consumers  bear  to  aggregate  production.    Thus: — 

Ayebage  Individual  Shabb  of  Pboducts. 
Let  A=Aggregate  products  created  by    anterior  and 
present  labour. 
C=Number  of  consumers. 

P== Average  proportional  share  of  products  falling 
to  each  individual. 

Then  A^_p 

It  follows,  then,  that  P  will  only  improve  so  long  as  A 
continues  to  increase  faster  than  C.  The  aggregate  of  A, 
however  large,  is  of  no  account.  It  is  the  proportional  relation 
to  C  which  determines  increase  or  decrease  to  P. 

DbNIAL    of    COMPABATIVJi   PbOGBESS   IN   MODBBN   TiMES 

Due  to  Incbbasbd  Pboductivb  Powbb. 

<*  THE  BICH  abb  BECOMING  BICHBB,  AND  THE   POOB  POOBEB.'* 

Thera  is  nowhere  any  improTement  which  can  be  credited  to  increased  prodac- 
tlvepower. 

The  tendency  of  what  we  call  material  progress  is  in  nowise  to  improye  the 
condition  of  the  lowest  class  in  the  essentials  of  happy  hnman  life.  Nur  ...  it 
ijB  to  stiU  further  depress  the  conditions  of  the  lowest  daas.—'*  Progress  and 
Poverty." 

Of  all  the  mischievous  and  erroneous  statements  current, 
perhaps  these  are  the  most  notable.  The  statements  imply 
that  the  relative  stat^  of  rich  and  poor  were  formerly  more 
equable,  and  that  the  working  classes,  or  the  lower  zone  of 
them,  have  not  benefited  by  the  introduction  of  steam  and 
electricity,  the  occupation  of  vast  new  virgin  lands,  and  by 
manifold"  inventions  and  improvements  in  labour-saving 
machinery,  and  in  knowledge  during  the  present  century.  It 
would  be  nearer  the  truth  to  say  that,  owing  to  increase  in 
productive  power,  at  no  time  in  human  history  has  the  con- 
dition of  the  vast  masses  of  skilled  and  unskilled  workmen 
been  so  highlv  raised  materially,  intellectually,  and  socially. 
No  one  who  has  studied  the  writings  of  one  of  the  ablest 
living  authorities  on  this  subject — Eobert  GifFen,  President  of 
the  Eoyal  Statistical  Society  of  England — can  help  admitting 
that  the  humblest  workmen  of  the  present  generation  in 
civilised  countries  have  marvellously  improved  their  condition 
as  compared  with  any  known  period  in  past  history. 

Material  improvement,  unfortunately,  cannot  eradicate  all 
evils  so  long  as  we  have  those  who  are  vicious,  idle,  and 
improvident,  and  the  fruit  of  these  evils  must  ever  fill  our 
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records  with  statistics  of  crime  and  pauperism.  Paradoxical 
as  it  may  appear,  it  is  in  itself  a  grand  index  of  moral 
improvement  in  our  modem  dvilisation  that  we  are  able  to  refer 
to  State-Bopported  paupers,  even  although  this  benovolence 
mar  itself  be  the  firuitfid  cause  in  time  of  adding  to  our  social 
difaculties. 

To  state,  howerer,  or  to  imply  that  pauperism  is  propor- 
tionately greater  now  than  when  productive  power  was  much 
less,  is  contrary  to  reason  and  fact. 

The  chief  advantages  of  the  present  century  in  Europe  and 
in  English  colonies  are,  that  owing  to  the  wonderful  progress 
made  in  means  of  communication,  in  knowledge,  and  in  labour* 
saving  machinery,  the  masses  of  men 

(1.)  Are  better  fed,  clothed,  and  housed  than  formerly^ 
and  are  almost  free  from  the  terrible  periodic 
famines  which  were  so  common  in  the  four 
preceding  centuries,  and  which  still  afflict  the 
masses  in  India  nearly  every  third  year. 

(2.)  Are  able  to  obtain  primary  wants,  and  even  luxuries, 
with  less  hours  toil. 

(3.)  Education  and  luxuries  are  now  more  diffused 
among  the  wage-earning  classes  than  among  the 
ruling  classes  two  centuries  ago. 

(4.)  Freedom  and  privileges,  social  and  political,  are 
immeasurably  greater  than  in  former  times. 

(5.)  Notwithstanding  that  within  the  same  area  (United 
Kingdom)  the  wants  of  37  millions  have  to  be 
supplied,  instead  of  2,300,000,  as  at  the  close  of 
the  fourteenth  century,  and  about  7^  millions  at 
the  beginning  of  the  eighteenth  century,  these 
wants  are  now  supplied  much  more  certainly  and 
in  much  superior  quantities  per  head. 

(6.)  Life  of  each  individual  on  the  average  is  greatly 
prolonged,  owing  to  improvement  in  hygiene,  social 
habits,  and  in  the  improvement  in  material  con- 
dition. 

(7.)  There  is    a   much    smaller    mortality  per  1,000; 
pauperism  and  crime  is  greatly  reduced  propor- 
tionally, and  the  effective  power  of    labour  is 
immeasurably  superior. 

Past  and  Present  Contbabteb. 
Therefore,  whatever  evils  remain  they  may  still  be  con- 
sistently admitted  without  denying  the  great  comparative 
progress  made  generally  in  the  age  in  which  it  is  our  good 
fortune  to  live.  If  we  could  really  picture  to  ourselves  the 
actual  condition  of  society  in  former  times,  all  doubts  regarding 
progress  made  in  recent  times  would  be  speedily  set  aside. 
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Let  US  for  a  momeBt  take  a  glimpse  into  past  histoij,  as 
revealed  to  us  in  the  pages  of  Hallam,  the  liistorian.  Passing 
over  the  Ihurk  Ages,  when  the  husbandman  was  either  degraded 
to  menial  slavery  by  brutal  predatory  lords,  or,  what  was  little 
better,  was  afforded  such  miserable  tenure  of  villenage  as  the 
feudal  tords  were  pleased  to  allow,  we  find  the  ruling  classes 
themselves  brutal,  poor,  and  ignorant.  Thus  Hallam  writes 
of  the  fifteenth  century :— *  "  It  is  an  error  to  suppose  that  the 
English  gentry  were  lodged  in  stately  or  even  in  well-sized 
houses.  ...  A  gentleman's  house,  containing  three  or 
four  beds,  was  extraordinarily  well  provided ;  few,  probably, 
had  more  than  two.  The  walls  were  commonly  bare,  without 
wainscot  or  even  plaster.  It  is  unnecessary  to  add  that 
neither  libraries  of  books  nor  pictures  could  have  found  a 
place  among  furniture.  ...  No  mention  is  made  in 
inventories  of  such  conveniences  as  chairs  or  looking  glasses. 
Cottages  in  England  at  this  time  seem  to  have  generally 
consisted  of  a  single  room  without  division  of  stories. 
Chimneys  were  unknown." 

Even  at  the  close  of  the  seventeenth  century  the  progress 
made  was  comparatively  small.  Draper  states :— *  "  For  a  long 
time  London  had  been  the  most  populous  capital  in  Europe ; 
yet  it  was  dirty,  ill-built,  without  sanitary  provision.  The 
deaths  were  one  in  twenty-three  each  year  ;*  now,  in  a  much 
more  crowded  population,  they  are  not  one  in  forty  "  (one  in 
fifty  in  the  year  1886). 

Much  of  the  country  was  still  heath,  swamp,  and  warren. 
Nothing  more  strikingly  shows  the  social  condition  than  the 
provisions  for  locomotion.  In  the  rainy  season  the  roads  were 
all  but  impassable.  Through  such  gullies,  half  filled  with 
mud,  carriages  were  dragged  often  by  oxen.  ...  If  the 
country  was  open  the  track  of  the  road  was  easily  mistaken. 
It  was  no  uncommon  thing  for  persons  to  lose  their  way  and 
to  spend  the  night  out  in  the  air.  Between  places  of  con- 
siderable importance  the  roads  were  sometimes  very  little 
known,  and  such  w^s  the  difficulty  for  four-wheeled  carriages 
that  a  principal  mode  of  transport  was  by  pack  horses,  of 
which  passengers  took  advantage  by  stowing  themselves  away 
between  the  packs.  The  usual  charge  for  freight  was  15d. 
per  ton  per  mile.  The  country  beyond  the  Trent  was  still  in  a 
state  of  barbarism,  and  near  the  source  of  the  Tyne  there  were 
people  scarcely  less  savage  than  American  Indians,  their  "  half- 
naked  women  chanting  a  wild  measure,  while  the  men  with 

1.  "  Hallain's  VI«w  of  the  State  of  Europe  Duriog  the  Ididdle  Ages/'  (Murray 
aod  Son,  London,  pp.  779,  781). 

2.  *<  Draper's  Intellectual  History  of  Europe/'  vol.  U.,  pp.  238, 239. 
8.  {.e.,  43*48  per  1,000,  or  higher  than  the  hixiti  rate. 
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brandished  dirks  danced  a  war  dance/'  At  the  beginning  of 
the  eighteenth  centurj  even,  the  only  press  in  England  north  of 
the  Trent  was  at  Tork.  Social  discipline  was  verj  far  from 
being  of  that  kind  which  we  call  moral.  The  master  whipped 
hiB  apprentice,  the  pedagogue  his  scholar,  the  husband  his 
wife.  ...  It  was  a  day  for  the  rabble  when  the  culprit 
was  set  in  the  pillory  to  be  pelted  with  brickbats,  rotten  eggs, 
and  dead  cats ;  when  women  were  fastened  by  the  legs  in  Uie 
stocks  at  the  market  place,  or  a  pilferer  flogged  through  the 
town  at  the  cart  tail.  ...  To  a  debased  public  life  private 
life  corresponded.  The  houses  of  the  rural  population  were 
(chimneyless)  huts  covered  with  thatch;  their  inmates,  if 
able  to  procure  fresh  meat  once  a  week,  were  considered  to  be 
in  prosperous  circumstances.  One-half  of  the  families  in 
Englana  could  hardly  do  that.  Children  six  years  old  were 
not  unfrequently  set  to  hbour.  .  In  London  the  houses  were 
mostly  wood  and  plaster,  the  streets  filthy  beyond  expression. 
There  were  no  lamps.  ...  As  a  necessary  consequence 
there  were  plenty  of  shoplifters,  highwaymen,  and  burglars." 

No  earnest  and  dispassionate  person  can  contrast  the  con- 
ditions  of  the  past  with  those  of  the  present  without  frankly 
acknowledging  the  great  progress  among  all  classes,  including 
the  lowest  in  the  scale ;  and  further,  that  were  it  not  for  the 
vast  increase  in  productive  power  the  80  millions  of  souls 
added  to  the  population  of  the  United  Kingdom  since  the 
beginning  of  the  eighteenth  century  would  not  have  been 
caUed  into  existence.  Misery  and  death  would  have  arref^tied. 
population  at  the  limit  of  its  old  lower  productive  power,  just 
as  it  has  in  all  times  prevented  population  from  passing 
beyond  the  productive  power  of  the  respective  times  and 
places.  Nay,  no  reasonable  mind  can  for  a  moment  doubt 
that  the  extra  80  million  souls-- with  wants  supplied  more 
effectively  than  were  the  7  millions  at  the  beginning  of  the 
eighteenth  century — is  in  itself  the  best  proof  that  can  be 
conceived  of  thei  beneficial  influence  exerted  by  the  knowledge, 
which  man  has  gained  over  the  forces  of  Nature  since  that 
time.  Indeed,  so  palpable  must  this  appear  to  any  thoughtful 
mind  that  he  or  she  wotdd  readily  assent  to  the  proposition 
that  increase  of  population  is  possible  only  so  long  ss  the 
productive  power  makes  a  corresponding  advance.  When  it 
oecomes  stationary  population  must  become  stationary  ;  and 
that  means  intense  competition  for  primary  waj^ts  of  existence, 
resulting  in  misery,  and  starvation  to  the  weakest,  and 
indicated  most  infallibly  by  a  sudden  rising  of  the  death  rate 
to,  or  even  above,  the  birth  rate.  These  inevitable  con- 
sequences will  be  more  fully  discussed  hereafter  under  the 
heading  <*  Population  t)ifficulties."  In  the  meantime,  instead 
of  making  idle  assertions,  let  uff  contrast  the  present  with  the 
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past  as  regards  the  comparatiTe  progress  made  in  population, 
and  in  material  and  social  condition. 

This  can  best  be  realised  bj  tabulating  for  distinct  pro- 
gressiye  periods,  statistics  bearing  upon  population,  crime, 
pauperism,  effective  purchasing  power  of  the  labourer  in 
relation  to  primary  wants  and  comfort.  The  condition  of  the 
United  Kingdom  since  1541  affords  the  best  index  of  com- 
parative progress. 


Comparative  Evfective  Pxtbchasing  Poweb  of   Laboxib, 

Much  information  of  value  is  lacking  in  the  earlier  periods 
referred  to,  but  what  is  lacking  would  tell  all  the  more  in 
favour  of  the  condition  of  the  labourer  in  existing  times : — 
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The  few  figures  in  the  preceding  table  tell  a  significant 
tale.  Of  course,  it  woula  be  alleged  by  all  who  had  pre- 
conceived notions  that  rates  of  wages  and  prices  do  not 
always  reveal  the  effective  power  of  the  labourer  to  command 
primary  wants.  But  no  index  of  this  relative  power  can  be 
so  satisfactorily  shown  than  by  reference  to  the  relative  pur- 
chasing power  of  the  labourer  as  regards  the  staff  of  life. 
Whatever  qualification  mav  be  urged,  it  is  undoubted  that 
the  purchasing  command  of  bread  is  the  most  powerful  index 
to  purchasing  command  over  other  wants. 

Now,  when  it  is  shown  that  the  average  weekly  wage  of 
the  wage-earning  class  at  the  present  time,  by  the  expenditure 
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of  6*86  days'  labour,  commands  as  much  power  in  purchasing 

one  quarter  of  wheat  as  it  would  take  the  same  class 

16-30  days  in  the  period  1541-1582 

40-28    „        „         ,,       1588-1642 

8109    „        „         „       1643-1702 

what  possibly  could  be  more  conclusiYe  ? 

Especially  favoured  is  the  wage-earner  of  Australasia  who 
can  command  tiie  same  power  by  the  expenditure  of  4*34 
days'  labour;  whereas  it  would  cost  the  same  class  in  1583-1642 
ike  fruits  of  40*%  days,  {.e.,  nearly  ten  times  more.  Surely 
this  alone  should  dispose  of  all  reckless  statements  haying  a 
oontrary  tendency  in  measuring  comparative  advantages  with 
the  present  time.  The  lowering  of  the  death  rate,  and  the 
oonsequent  more  rapid  increase  of  population;  the  relative 
decrease  in  the  proportion  of  paupers,  especially  the  able- 
bodied  ;  the  decrease  in  serious  crimes,  all  tell  the  same  tale 
of  unparalleled  progress. 

Tkb  Pbssbnt  Conditiok  of  the  Masses  in  EKaLAKD  akd 
Wales  as  Compared  with  Theib  Condition  During 
THE  200  Years  Ending  in  the  Tear  1800. 

If  still  we  must  admit  that  the  present  condition  of  England 
and  Wales  is  such  that  great  misery  oppresses  many,  it  must 
also  be  borne  in  mind  that  her  present  death  rate,  19*3  per 
1,000,  is  the  lowest  upon  the  records ;  and  her  natural  rate  of 
increase,  although  far  below  that  of  the  colonies,  shows  an 
increase  of  1*4  per  cent,  per  ^ear. 

No  statistics  directly  bearmg  upon  the  misery  and  death 
rate  of  the  200  years  ending  1700  are  available,  but  there  is 
good  evidence  to  show  that  the  population  in  the  year  1500 
numbered  about  2,300,000.  In  the  year  1700,  or  200  years 
later,  it  only  numbered  5,475,000, «.«.,  an  increase  of  3,175,000 
in  200  years,  equivalent  to  an  increase  of  one  per  1,000  per 
year.  There  is  every  reason  to  believe  that  the  oirth  rate  was 
at  least  as  hi^h  as  in  recent  years ;  and  if  this  be  correct,  it 
follows  that  the  death  rate  must  have  averaged  34*3  per  1,000, 
instead  of  19*3  per  1,000,  as  in  recent  years. 

Now,  what  does  this  mean.  Why,  that  formerly  the  struggle 
for  means  of  existence  was  so  terrible  that  15  deaths  per 
1,000  persons  took  place  beyond  the  number  now  occurring. 
This  lamentable  state  of  things  is  better  realised  when  we 
see  that  it  re|>resents  the  destruction  of  the  possibility  of 
2,364,800  lives  in  the  200  years  referred  to,  above  the  average 
rate  now  occurring. 

Surely  this  evidence  should  dispel  all  doubt  respecting  the 
•comparative  state  of  misery,  past  and  present. 

Nor  is  this  all.  Mr.  Giffen  (1)  has  shown  by  unmistakable 
reference  to  foots  that  in  the  admitted  great  increase  of 
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wealth  daring  the  last  fifty  years  the  rich  have  not  improYod 
their  incomes  in  the  same  ratio  aa  the  working  classes. 
Thus  :— 

PBoaBBss  OF  National  Incoms  in  Millions  of  .S's. 
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Thus  w€  ^rceive  the  falsification  of  Mr.  Henry  George's 
statement  with  regard  to  the  alleged  exemption  of  the  worlang 
classes  from  any  share  in  the  present  progress  in  the  aggre- 
gation of  wealth ;  for  not  only  do  they  also  share  in  the 
material  progress  of  our  times,  but  it  is  shown  that  the  pro-^ 
portion  of  the  lowest  group  in  the  increased  wealth  (160  per 
cent.)  is  by  far  greater  thaii  that  of  the  two  higher  (100  to 
110  per  cent.)  It  is  impossible  to  enumerate  all  the  com- 
paratiye  advantages  of  those  who  live  in  the  present  day,  due 
to  improvements  in  knowledge,  but  the  indices  given  should 
decide  all  earnest  enquirers  that  whatever  difficulties  still 
exist  are  small,  indeed,  in  comparison  with  what  men  suffered 
from  in  former  times.  The  greatest  difficulty  which  now 
threatens,  is  not  that  man's  power  to  further  command  the 
forces  of  Nature  may  &il,  but  the  far  more  serious  con- 
sideration :  Will  the  increase  of  such  power  be  commensurate 
with  the  high  rate  of  natural  increase  which  is  the 
inevitable  concomitant  of  a  comfortable  existence?  Hus 
brings  us  to  the  problem  of  problems— Popxdation. 

Incbsasino  Nttmbebs. 

Besidents  of  new  countries,  with  a  scant  pojmlation,  and 
with  vast  natural  resources  in  the  shape  of  tummited  areas  of 
unoccupied  and  unutilised  virgin  lands,  longingly  picture  the 
transformation  of  these  areas  into  yellow  cornfields,  fruitful 
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mrdepBf  vercbint  pastiirage  teeming  with  brawring  catUe, 
Dosy  industrial  centres  crowded  witli  the  homes  of  industrious 
and  happ7  people. 

Ah !  little  do  they  know  of  the  never-failing  Nemesis  which, 
like  a  sleulb  hound,  dogs  the  steps  of  an  eyer-increasing 
population.  Happy  selectors  of  easuj-acauired  choice  lands 
may  luxuriously  grumble  at  the  amount  of  their  taxation,  the 
hw  price  of  mutton  and  tom^  their  bad  roads,  and  the  impos- 
sibility of  extending  their  operations  in  the  production  of  corn 
and  wool,  so  long  as  the  wages  of  &rm  and  other  labour  are 
^  'high. 

The  professional  and  merchant  class  may  reasonably 
fiTumble  at  the  scarcity  of  men  and  products  which  restricts 
uieir  respectiye  callings,  and  may  impatiently  rail  against  the 
dow  progress  which  the  country  is  making  in  popuUition  and 
the  creation  of  products.  The  few  wealthy  men  of  leisure  may 
hanker  after  the  amusements  and  honours  so  common  in 
thickly-crowded  centres,  where  the  atiraetive  rmnittry  of  eheagf 
labour  is  but  too  common. 

The  comparatiye  comfortable  artizan  or  labourer,  under 
«uch  fayourable  conditions,  may  in  verbal  or  Uterary  debate 
still  wage  a  liyely  dispute  whether  the  irksome  eight  hours* 
labour — or  weekly  haaf-holiday — may  not  be  further  improved, 
and  the  rate  of  wages  further  rais^  above  the  rates  of  over^ 
peopled  old  countries^  but  he  does  not  yiew  with  &your  the 
fresh  introduction  of  labourers  in  hie  own  craft. 

The  consumers  of  the  sendees  of  local  dear  labour  may 
desire  the  introduction  of  the  surplus  cheaper  labour  of 
Europe,  and  for  the  sake  of  Protection  may  urge  upon  the 
-€k>yemment  the  necessity  of  extending  the  adyantages  of 
external  Free  Trade.  On  the  other  hand,  the  protector  of  a 
local  monopoly  of  relatively  high  wages  or  more  dearer  local 
manufactures,  may  more  strenuously  advocate  the  necessity 
of  increasing  the  tariff  on  all  manufactures  from  other 
countries,  especially  on  such  as  may  be  produced  locally.  It 
will  be  seen,  therefore,  that  in  young  countries,  as  well  as  in 
the  old,  we  have  the  battle  of  interests  still  waged,  if  not  so 
keen.  The  competitor  or  seller  of  services  cries  for  Protec- 
tion ;  and  the  user  or  consumer  of  services  enlarges  upon  the 
harmonies  and  advantages  of  universal  Free  Trade. 

Few  recognise  the  truth  that  individual  welfare  depends 
less  upon  the  greatness  of  the  aggregate  wealth  of  a  country 
than  upon  the  proportion  which  freedom  from  excessive 
competition  gives  each  individual  over  the  local  natural 
sources  of  utility,  including  primary  wants ;  and  that  the 
coimtry  possessing  the  greatest  aggregate  of  material  wealth 
may,  owing  to  the  competition  of  excessive  numbers,  present 
the  spectacle  of  a  small  privileged  minority  absorbing  an 
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unparalleled  ihare  of  luxorious  wealth,  while  the  maaflea  are 
atruggling  for  the  barest  aubsistenoe. 

All  other  things  being  equal,  it  follows  that  in  the  oountiy 
where  Nature's  gratuitous  stores  of  wealth,  as  regards  food 
and  other  essential  products,  far  exceeds  the  power  of  ita 
inhabitants  to  utilise,  yet,  notwithstanding  the  comparative 
insignificance  of  its  accumulated  wealth  in  ezchange,  its 
inhabitants  on  the  ayerage  are  indiyiduallj  happier,  and  enjoj 
a  much  luig^r  share  of  material  comforts,  than  the  inhabitants 
of  countries,  howeyer  great  the  aggregate  wealth,  but  whose 
natural  resources  as  regards  food  products  are  far  below  the 
lo<»l  requirement  of  its  teeming  inhabitants. 

Two  nations  standing  in  this  relation  to  each  other  would 
correspond  to  the  relation  of  two  individuals  where  one  is  the 
privileged  capitalist  or  buyer,  and  the  other  the  unprivileged 
seller  of  labour  service.  In  other  words,  the  latter  would  be 
in  the  position  of  the  needy  Esau  in  being  forced  to  sell  his 
whole  birthright  to  preserve  his  life ;  the  former  would  occupy 
the  favourable  position  of  Jacob,  who  had  merely  to  part  wita 
a  portion  of  his  surplus  of  primary  wants  (red  pottage)  to- 
secure  a  large  augmentation  to  his  wealth  of  pleonezia. 

This,  unfortunately  for  many  old  centres  of  civilisation,  i<r 
no  overdrawn  statement — the  creation  of  enthusiastic  declama- 
tion or  sentimentality — for  if  we  take  one  of  the  most  vigorous 
countries  of  Europe  (England),  with  its  untold  wealth  m  the 
aggregate,  and  compare  it  with  the  yoimg  colony  of  Victoria, 
we  may  readily  demonstrate  the  verity  of  what  haa  been 
alleged. 

Population  Diffictxltibs,  ob  the  Stbtxogle  fob 
Existence. 

Darwin  (page  52,  Origin  of  Species)  has  observed ''  that 
in  a  state  of  nature  almost  every  full-grown  plant  annually 
produces  seed,  and  amongst  animals  there  are  few  which  do 
not  annually  pair.  Hence  we  may  confidently  assert  that  all 
plants  and  animala  are  tending  to  increase  at  a  geometrical 
ratio — that  all  would  rapidly  stock  every  station  in  which 
they  could  anyhow  exist.  And  this  geometrical  tendency  to- 
increase  must  be  checked  by  destruction  at  some  period,  of 
life,"  and,  as  an  inevitable  consequence,  he  goes  on  to  add 
''  that  each  individual  lives  by  a  struggle  at  some  period  of 
its  life,  that  heavy  destruction  falls  either  on  the  young  or 
old  during  each  generation,  or  at  recurrent  intervals.  Lighten 
any  check,  mitigate  the  destruction  ever  so  little,  and  the 
number  of  the  species  will  almost  instantaneously  increase  to 
any  amount." 

These  considerations,  when  fully  appreciated,  form  the 
foundation  of  the  problem  of  Malthus.* 

*  An  Essay  on  the  Principle  of  PoimlAtion.    Malthus.    (2  rols,  London,  1886.) 
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That  Mr.  Homy  George  alto^ther  failed  to  grasp  the 
Tftrioufl  elements  of  this  problem  is  at  once  apparent  by  the 
manner  in  which  in  his  otherwise  verj  attectiYe  work, 
'*  Progress 'and  PoYerty/'  he  has  attempted  to  refate  the 
conclusions  of  Malthas. 

As  he  has  fiedlen  into  the  most  simple  errors  in  his  adYerse 
oomments  upon  Malthus,  it  may  be  as  well  to  state  with 
greater  precision  the  factors  of  the  problem,  thus : — 
r. — ^Actual  population. 
I. — ^Natural  tendency  to  increase. 

(a)  At  its  maximum  in  an  ideal  state  of  perfect 

health,  Yirtue,  peace  and  prosperi^. 
(h)  At  its  minimum  when  the  opposite  of  this 
state  obtains. 
T. — ^Natural  limit  of  life ;  death  at  extreme  old  age. 
C. — Checks,  cutting  off  life  before  the  healthy  limit 
of  life  has  been  reached,  among  which  are  pro- 
minent ; — 

(a)  Ck>mpetition  of  other  forms  of  animal  lif e-— 
zymotic  diseases,  parasites,  attacks  by 
beasts  of  prey,  etc. 
(5)  Insuffidencj  of  food  or  famine,  whether 
from  seasonable  influence,  poor  soil, 
dlmate,  ignorance,  wilful  waste,  or 
improYidence. 

(c)  Violence,  wars,  murders,  accidents,  physical 

causes,  such  as  earthquakes  or  Yolcanic 
outbursts,  cannibalism,  infant  and  senile 
murder,  massacre. 

(d)  Diseases,  whether  due  to  ignorance,  Yice, 

human  neglect  of  hygiene,  climate, 
cosmieal  influences,  etc. 

(e)  Diseases  due  to  the  tendency  of  ciYilised 

communities  to  aggregate  in  dense  num- 
bers, as  in  cities  and  towns. 
(/)  Misery  the  close  attendant  of  these  eYils. 

M. — ^Moral  restraint  operating  upon  I. 

E. — Means  of  subsistence,  Yarying  with  season,  but 
increased  absolutely  by  numbers  and  increasing 
knowledge  of  natural  resources;  the  ratio  per 
indiYidual,  howcYcr,  gradually  lessening  as  the 
poorer  lands  and  waters  are  iuYaded  by  swelling 
numbers. 

F. — ^The  absolute  limit  when  a  greater  density  for  eadi 
square  mile  of  the  earth's  surface  is  reached  by 
remoYal  or  the  minimising  of  allrepressiYe  checks. 
About  2*88  acres  in  cultiYation  is  now  necessary 
for  the  support  of  each  person  liYing. 
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6.— The  :&ual  stage,  the  world  peopled  to  its  full  lizait, 
and  the  stmgf^le  for  existence  onlj  piBnnitting  a 
perpetuation  of  the  maximum  population  at  ^ 
by  the  effects  of  T ;  apd  the  failure  of  either  in 
any   degree)  again   re-introducing    of    necessity 
checks  C,  a,  &,  c,  d,  e,  and  so  producing  a  decline 
in  population,  although  the  natural  tendency  I  to 
multiply  ipay  still  be  conceired  to  be  as  vigorous 
and  prolific  as  at  the  first. 
When  Malthus  affirmed  that  the  ratio  of  increase  of  popu- 
lation advanced  faster  than  the  ratio  of  increase  of  means  of 
subsistence,  he  never  stated   or   conceived  that  population 
could  actually  outstrip  the  means  of  subsistence  as  interpreted 
and  discussed  by  Mr.  Henry  George  (p.  17,  book  ii.),  and 
hence  the  whole  of  Mr.  George's  citations  and  reasonings  are 
either  fallacious,  or  they  never  touch  upon  the  real  causes  at 
the  root  of  Midthas*  problem.      That  there  is  a  thorough 
misconoeptioii  on  the  part  of  Mr.  Henry  George  is  clearnr 
proved  by  the  following  quotation  from  Malthus  (p.  243,  vol. 
li.  "Malthus  on  Population  ")  : — "  According  to  the  principles 
of  population  the  human  race  has  a  tendency  to  increase  faster 
than  food.    It  has,  therefore,  a  constant  tendency  to  people  a 
country  fully  up  to  the  limits  of  subsistence  (F  or  G),  but  bj 
the  laws  of  Nature  it  can  never  go  beyond  them,  meaning,  of 
course,  by  these  limits  the  lowest  quantity  of  food  which  will 
maintain  a  stationaiy  population.    Popuhition,  therefore,  can 
never,  strictly  speaking,  precede  food."    This  clear  expression 
on  the  part  of  Malthus  casts  aside  the  whole  of  Mr.  George's 
ratiocinations  as  worthless.    His  inability  to  grasp  the  most 
important  elements  of   the    problem  is  still  further  made 
inanifest  by  his  query,  p.  17,  "  How  is  it,  then,  that  this 
globe  of  ours,  after  all  the  thousands,   and  it  is  thought 
mUUons,  of  years,  that  man  has  been  upon  the  earth,  is  yet 
so  thinly  populated. 

I  can  hsjrdly  conceive  that  a  man  of  Mr.  George's  intelli- 
gence could  put  forward  such  a  plea  in  proof  of  his  con- 
tention that  the  natural  tendency  of  popiuation  (I)  is  not 
towards  an  increase  in  this  direction  of  the  limits  of  sub- 
sistence. 

His  querv  indicates  unmistakably  that  he  confounds  the 
product  with  the  ever-varying  factors  plus  and  minus  I,  T, 
and  C,  which  make  the  product  (P).  There  is  no  argument 
necessary  to  show  the  absurdity  of  ignoring  the  value  and 
tendency  of  I,  because  the  product  P  does  not  disclose  a 
similar  valiie  and  tendency. 

For  example,  tl;e  query  entirely  ignores  the  whole  burden 
of  Malthus'  problem  by  the  effects  of  the  checks  T  and  C. 
The  mere  fact,  notwithstanding  the  powerf td  influence  checks 
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T  and  C,  which  have  always  been  in  operation — the  human 
race  is  now,  after  a  million  ^ears,  still  vigorous,  and  numbers 
over  1}480  million  souls,  is  in  itself  the  strongest  proof  thai 
^e  natural  tendency  to  increase  lias  been  the  powerful 
influence  counteracting  the  terrible  effects  of  C,  which  we 
too  well  know  have  always  exerted  a  most  powerful  and  dire 
^Lflnence  in  preventing  a  large  increase  of  poj^ulation. 

The  fallacy  of  Kr.  George's  arguments  is  more  clearly 
appreciated  oy  stating  the  problem  thus : — 

Let  I. — ^Natural  tendency  to  increase  (birth  rate). 
D. — Actual  rate  of  increase  or  decrease  of  popn* 
lation  (a)  surplus  of  births  over  deaths ;  (&) 
stationaxT  state,  etc.;  (c)  surplus  of  deaths 
over  births. 
T. — ^Death  as  the  full  termination  ] 

of  a  natural  healthy  Ufe  >   Death  Bate. 

0. — ^Death  from  preventible  causes  ) 
H. — Moral  influence  lowering  the  value  of  L 
S. — Prosperity  heightening  the  effect  of  I. 
P. — The  result  upon  the  population  (a)  increase  ; 

(b)  stationanness ;  (o)  decline. 
D. — The  actual  surplus  (a)  ;   stationariness  (6) ; 
decline  (c)  per  year. 

1.  When  I  +  S  —  M  exceeds  T  +  0,  the  result  will  be 

P  <i  or  D  a,  or  an  increase  of  population. 

2.  When  I  +  S  —  M  only  equals  T  +  0,  the  result  will 

be  P  5  or  D  5,  or  a  stationary  state  of  population. 
8.  When  I  +  S  —  M  falls  below  T  +  0,  the  result  will 
be  P  6  or  D  c,  or  a  decline  in  population,  caused  by 
the  checks  being  greater  than  the  birth  rate. 
What  folly,  therefore,  to  conceive  a  stationary  state   of 
population  as  being  due  to  the  lowered  absolute  influence  of 
I  aloney  when  the  same  result,  according  to  our  experience, 
based  upon  the  vital  statistics  of  all  countries,  is  due  rather 
to  the  increased  value  of  C,  the  root  evil,  which  Malthus 
wished  to  see  eliminated. 

That  a  high  death  rate  has  a  greater  influence  than  a  low 
birth  rate  in  diminishing  the  surplus  of  births  over  deaths  is 
easily  proved  by  reference  to  vital  statistics — our  only  guide 
in  such  matters.  For  example,  take  the  case  of  Norway  and 
Spain  and  Hungary  for  the  year  1885 : — 
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No  better  example  from  actual  facts  could  be  obtained  to 
show  that  the  increase  of  disease  and  misery,  as  shown  by 
the  death  rate  C  +  T  has  more  influence  in  lowering  the 
value  of  B  a,  or  surplus  of  births  oyer  deaths,  than  the 
lowering  of  the  rate  of  births ;  for  Norway^s  actual  rate  of 
increase  is  higher  than  that  of  Spain  and  Hungarjr  respec- 
Hvelj  by  7*8  and  I'l  per  1,000  persons ;  although  its  birth 
rate  is  actually  lower  llian  in  these  countries  by  57  and  14*4 
per  1,000  respectively.  In  a  healthy,  happy,  prosperous,  and 
peaceful  country,  the  actual  rate  of  increase  is  invariably 
high,  due  to  a  high  birth  rate  and  a  low  death  rate. 

In  an  unhealthy,  miserable,  and  savage  society,  the  ten- 
dency, while  these  conditions  last,  is  invariably  shown  in  a 
higher  death  than  birth  rate,  resulting  in  a  positive  decline  in 
population. 

It  is  clear,  therefore,  that  when  population  is  declining  it 
is  rather  b^use  misery,  disease,  ana  vice  have  abnormally 
raised  the  death  rate  higher  than  the  birth  rate,  and  not 
because  of  any  material  tendency  to  a  decline  in  the  birth 
rate. 

While  there  are  different  stages  of  civilisation  in  existence, 
over-population  is  a  relative  term  applicable  to  the  particular 
country,  and  not  an  absolute  quantity  to  be  determined  by 
an  absolute  number  of  persons  to  a  given  area,  as  most 
erroneously  indicated  bj  Mr.  Gkorge.  This  is  clear  to  any 
one  who  studies  the  civilisation  and  the  sanitary  state  of 
different  countries. 

When  peoples  who  have  attained  to  the  same  state  of 
civilisation  are  so  situated  that  the  struggle  for  existence  is 
made  Ugther  for  a  given  community  by  local  causes,  such  as 
may  be  seen  in  the  comparison  between  the  Australian  colonies 
and  the  older  countries  of  Europe--then  the  increased  pros- 
perity, the  diminution  of  competition  for  labour,  the  increased 
health  due  to  the  smaller  density  of  population,  and  other 
advantages — climate  not  being  too  unequal — would  show  such 
an  improvement  in  the  actual  rate  of  increase  from  natural 
causes  aJone  that  their  effect  is  significant  and  instructive. 
Thus,  although  the  actual  rate  of  increase  in  the  colonies, 
during  many  years,  is  equal  to  about  20*05  per  1,000  (not 
indu&ig  the  effects  of  immigration),  or  about  10  per  1,000 
above  the  rate  of  Europe,  nevertheless,  its  average  birth  rate 
is  only  about  1*5  per  1,000  higher.  This  again  forcibly  proves 
that  the  higher  rate  of  actual  increase  to  population  is  due 
mainly  to  favourable  circumstances  lowering  check  C,  or 
deaths  from  preventible  causes.  These  illustrations  by  explicit 
reference  to  actual  facts  entirely  overthrow  the  arguments  of 
Mr.  Henry  George,  which  solely  confine  attention  to  one  of 
the  two  great  fitctors  in  the  problem  relating  to  the  causes  of 
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the  increase,  stationarmess,  or  decline  in  the  ^pulation  of 
different  countries.  Malthas  was  not  so  Yinonanr  as  to 
expect  the  entire  elinunation  of  anj  of  the  factors.  He  only 
hoped  to  regulate  population  in  relation  to  means  of  sub- 
sistence, by  the  substitution  of  an  increased  power  of  check 
My  in  place  of  the  terrible  check  C.  He  oonceiTed  that  as 
man  grew  in  knowledge  and  dignity,  he  might  be  able  by 
degrees  to  lower  the  terrible  influence  of  0,  thus  laTouring 
the  state  P  a ;  the  latter  being  preyented  from  again  re-intro* 
ducing  the  eVil  effects  of  G  by  the  substitution  of  influences 
increasing  the  power  of  the  superior  central  check  M.  If  the 
check  C  now  ruthlessly  in  operation  be  removed  altogether  or 
reduced  to  a  minimum — a  most  desirable  thing  for  its  own 
sake,  it  is  certain  that  the  geometrical  increase  of  I  would 
produce  a  maximum  effect  as  D  a,  and  this  would  sooner  or 
later,  if  unchecked,  over-populate  the  whole  earth.  No  matter 
in  what  degree  the  final  stage  was  delayed  by  increased 
knowledge  and  productiveness,  fairer  modes  of  wealth  dis- 
tribution, and  the  gradual  spread  over  all  habitable  areas ;  or 
hastened  by  exhaustion  of  existing  sources  of  wealthy  or  a 
state  of  anarchy ;  the  sta^  would  in  effect  be  often  reached 
in  narticular  isolated  districts,  althouf^h  not  in  all,  by  reason 
of  numan  ignorances,  jealousies,  prejudices,  not  to  mention 
lower  types  of  human  beings  unfitted  for  the  reception  of  a 
higher  civilisation. 

Had  it  not  been  for  the  fortunate  discovery  of  the  steam 
engine,  the  perfecting  of  means  of  transport,  and  the  discovery 
of  new  fertile  continents  (Australia  and  America)  thinly 
populated,  opening  out  vast  additional  sources  of  production 
and  affording  relief  to  the  pressure  of  crowded  European 
centres,  it  is  certain  the  state  of  Europe  would  be  very 
different  at  the  present  hour ;  and  the  check  G  would  long  ere 
this  have  reduced  existing  crowded  centres  to  Imlf  tiieir 
present  numbers.  What  would  England  do  with  her  present 
population  (37  millions)  if  America  and  Australia  were  no 
longer  open  to  her  emigrants  and  no  longer  furnished  food 
and  other  products  P  England  is  now  a  striking  example  of 
a  country  whose  population  has  rapidly  outstripped  the  means 
of  subsistence  so  far  as  local  supply  of  food  is  concerned. 

It  will  readily  be  conceived,  therefore,  that  the  complicated 
problem  of  Malthus  is— the  elimination  of  C  altogether,  or, 
as  far  as  it  lies  within  man's  control ;  with  the  substitution  of 
an  increased  power  of  M,  only  when  deemed  to  be  absolutely 
necessary  to  banish  the  dire  influence  of  G.  Both  Malthus 
and  Mr.  Henry  Qeorge  agree  in  desiring  the  elimination  of 
check  G,  but  Malthus  showed  that  this  constant  effect,  due  to 
vice,  ignorance,  disease,  and  misery,  could  only  be  finally 
grappled  with  effectually,  by  never  allowing  P,  or  density  of 
population,  to  press  too  strongly  on  the  means  necessary  to 
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preiarve  a  population  in  a  healthy  and  hBippj  state^  and  this 
could  not  be  practioally  effected  without  some  such  oontrpUing 
influences  as  M.  The  nobleness  of  Malthus'  aims,  and  the 
problems  which  he  endeavoured  to  grapple  with,  are  alto- 
gether misooDceiTed  bj  Mr.  George  and  other  opponents. 
Some  (might  I  not  add  the  popular  view)  even  maliciously  or 
carelessly  identify  the  Malthusian  problem  with  the  revolting 
physical  check  of  Condorcet  and  otiiers ;  and  also  of  the  view 
which  rests  in  considering  vice  and  misery  as  necessaiy  evils. 
This  proves  that  such  people  have  not  honestly  studied  the 
views  of  this  much-wronged  philanthropist.  This  is  indis- 
putably proved  by  the  following  quotations  from  his  writinffB, 
pp.  478,  479 :  '*  Vice  and  misery,  and  these  alone,  are  the 
evils  which  it  has  been  my  great  object  to  contend  against.  I 
have  expressly  proposed  moral  restraint  (M)  as  their  rational 
and  proper  rranedy ;  and  whether  the  remedy  be  good  or  bad, 
adequate  or  inadequate,  the  proposal  itself  and  the  stress 
which  I  ha?e  laid  upon  it,  is  an  incontrovertible  proof  that  I 
never  can  have  considered  vice  and  miseir  as  themselves 
remedies."  In  connection  with  these  unfair  charges  arged  hj 
a  Mr.  Graham,  he,  in  a  disnified  rejoinder,  maintains,  "  It  is 
therefore  quite  inconceivable  that  any  writer  with  the  slightest 
pretension  to  respectability  should  venture  to  bring  forward 
such  imputations,  and  it  must  be  allowed  to  show  either  such 
a  decree  of  ignorance,  or  such  a  total  want  of  candour,  as 
utterly  to  disqualify  him  for  the  discussion  of  such  subjects." 
And  with  respect  to  charges  identifying  his  view  with  the 
restraints  prescribed  by  Condorcet,  he  distinctly  affirms, "  I 
have  never  adverted  to  the  check  suggested  by  Condorcet 
without  the  most  marked  disapprobation.  Indened,  I  should 
always  particularly  reprobate  any  artificial  and  unnatursl 
modes  of  checking  populiition  on  account  of  their  immorality 
and  their  tendency  to  remove  a  necessary  stimulus  to 
industry  .  .  .  the  restraints  which  I  have  recommended 
are  quite  of  a  different  character.  They  are  not  only  pointed 
out  by  reason  and  sanctioned  by  religion,  but  tend  in  the  most 
marked  manner  to  stimulate  industry.  It  is  not  easy  to 
conceive  a  more  powerful  encouragement  to  exertion  and  good 
conduct  than  the  looking  forward  to  marriage  as  a  state 
peculiarly  desirable,  but  only  to  be  enjoyed  in  comfort  by  the 
acquisition  of  habits  of  industry,  economy,  and  prudence,  and 
it  is  in  this  light  I  have  always  wished  to  place  it."  How 
clearly  and  nobly  Malthus  explains  his  check  of  moral 
restraint  is  a  matter  which  ought  to  leave  no  doubt  of  the 
purity  and  nobleness  of  his  views,  whatever  doubts  may 
remain  as  regards  the  efficacy  of  the  moral  check  in  itself. 
The  possibility  of  the  check,  too,  pre-supposes  the  general 
possession  of  moral  strength  sufficiently  inadequate,  not 
merely  during  large  intervals  of  time,  but  at  all  times ;  for 


the  eff eotfl  of  opposing  paesion  might  wreck  its  efficacy  at  anj 
moment  if  we  do  not  ooBtem]^]a/te  the  superior  strength  aod 
oontinnons  exertion  of  the  higher  moral  virtue. 

I  think  1  have  in  these  obaerrations  fidrlj  vindicated  the 
nobility  of  Halthus'  ideal,  however  we  may  demur  to  it  as 
regards  adequacy.  li  h&s  also  been  clearly  shown  that  the 
problem  is  a  serious  one ;  and  individuals,  and  the  poorer 
classes  often  reach  the  limit  of  the  means  of,  subsistence  long 
before  society  as  a  whole  feels  its  pressure.  How  are  we  to 
eliminate  the  elements  of  disease,  vice,  and  misery  which  at 
ptesent  form  the  only  check  C  against  over-population  in 
crowded  centres  without  substituting  some  adequate  check  of  a 
snp^or  kind  ?    This  is  the  problem  of  Malthus. 

Let  MB  see  what  a  small  percentage  of  increase  in  population 
would  effect  in  a  short  period  of  time. 

If  murder,  war  or  enidemic,  disease  ur  misery,  be  not 
further  increased,  it  woxud  follow  inevitably — 

That  the  offspring;  of  eight  persons  alone,  at  the  present  rate 
of  natural  increase  in  Australasia,  would  so  multiply  that : — 

(8  persons)  In  961  years  they  would  number  1,480  millions, 

equal  to  the  whole  present  popula- 
tion of  the  globe. 

1314'3  years  they  would  place  one  person  on 
every  100  equate  yarde  of  the  land 
surface  of  the  globe. 

1S27  years  they  would  place  one  person  on 
each  equate  yard  of  the  estimated 
cultivable  portion  of  the  earth's 
surface. 

1543*9  years  they  would  place  one  person  on 
ea^h  equare  vard  of  the  total  sur- 
face of  the  land  of  the  globe. 

But  it  is  more  terrible  still  if  we  contemplate  starting  with  the 
existing  population  of  the  earth,  t-is.,  1,480  million  persons, 
and  if  we  also  reckon  that  the  same  number  of  acres  must  be 
cultivated  to  supply  each  person,  as  at  present,  tnz.,  2*88  acres 
per  head  nearly. 

With  these  conditions — 

(1,480  millions)  In  85*03  years  there  would  be  one  person  to 

every  2*83  acres  of  all  the  culti- 
vable land  surface  of  the  globe. 

12S'46  years  there  would  be  one  person  to 
every  2*83  acres  of  land  surface, 
whether  cultivable  or  not. 
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157*6  yearSf  or  in  the  year  2047,  there 
would  be  one  person  to  every  acre 
of  land  open  to  the  foot  of  man, 
supposing  that  one  acre  was  by 
some  minLculons  means  safBdent 
for  his  support,  and  that  all  arctic 
and  torrid  parts  of  the  earth 
could  be  made  habitable. 

586*15  years,  or  in  the  year  2476, 
there  would  be  one  person  to 
eyery  square  yard  of  total  land 
sur&ce  on  the  globe,  supposing 
that  by  miraeulous  intervention 
life  could  exist  under  such  con- 
ditions. 

United  Kingdom, 
The  natural  increase  of  the  population  of  the  United 
Kingdom  in  recent  years,  owing  to  comparatively  low  death 
rate,  has  been  increasing  at  the  rate  of  1*4  per  cent,  per  year. 
The  density  of  population  of  London  is  at  present  about  one 
person  to  every  90  square  yards. 

In  339 '9  years— if  misery  and  disease  does 
not   increase  the    death   rate— 
her   population  would  cover  the 
whole  land  as  a  vast  city  with  a 
density  equal  to  the  present  City 
of  London. 
157*7  years  this  density  would  be  reached 
imder  the  same  conditions,  if  the 
death  rate  was  as  low  as  in  Aus- 
tralia at  the  present  time. 
United  States. 
The  present  limits  of  the  United  States  are  stated  to  be 
about  2,291,855,000  acres,  and  her  present  population  may  be 
stated  at  about  57,000,000.    Allow  that  the  present  averase 
of  2*81  acres  per  head  in  cultivation  is  necessary  to  supply  t£e 
wants  of  each  person,  and  that  fths  of  her  whole  area  are 
available  for  cultivation.    Then  if  her  death  rate  be  not  raised 
by  misery  and  disease,  the  population  would  increase  at  the 
rate  of  2  per  cent.,  as  at  present  in  Australia  (t.e.,  if  no  pro- 
vidential influence  checks  the  birth  rate),  and 

In  119*8  years,  or  in  the  year  2009,  the  limits 
of  available  land  would  be  reached, 
viz,f 
134*4,  or  in  the  year  2023,  under  the  same 
conditions,  this  limit  would  be 
reached,  even  if  it  were  possible 
to  cultivate  every  square  yard  of 
the  whole  countiy. 
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Nothing  shows  better  the  inoohereoce  of  Mr.  Henry  Georgje's 
so-called  disproof  of  the  Malthusian  theory  as  in  tliat  portion 
where  he  deals  with  man  as  -limited  by  space.  The  figures 
referred  to  show,  without  doubt,  that  if  misery  as  a  check  to 
population  be  baoiished,  the  increase  to  population  would  at 
least  be  not  less  than  2  per  cent,  per  year,  and  this  would  in 
85  years,  or  within  the  limits  of  the  life  of  persons  now  living, 
exhaust  all  available  lands,  even  if  all  available  lands  (pro- 
viding 2*81  acres  for  each  person)  could  be  made  to  yield  the 
same  average  as  the  better  lands  now  cultivated ;  and  this 
near  contingency  Mr.  Henry  Gkorge  bcoSs  at  as  something  so 
distantly  remote  "  as  to  have  for  us  no  more  practical  interest 
than  the  recurrence  of  the  glacial  period  or  the  final  extinguish- 
ment of  the  sun."  Bhapsodical  nonsense  of  this  sort  ill- 
beoomes  one  who  professes  to  discuss  so  momentous  a  question, 
and  one  who  professes  to  be  so  enthusiastic  in  attempting  to 
grapple  with  the  real  difficulties  which  hitherto  have  barred 
Sie  material,  intellectual,  moral,  and  social  progress  of 
mankind. 

On  the  other  hand,  it  is  logically  impossible  by  any  scheme 
of  civilisation  yet  propounded  by  man,  except  that  suggested 
by  Malthus  (moral  check),  to  dispose  of  the  existing  misery 
of  mankind. 

It  would  be  inhuman  to  perceive  this  terrible  dilemma,  and 
not  in  heart  and  spirit  rebel  against  it.  Who  does  not  flinch 
as  he  gazes  upon  this  terrible  enigma  P  It  is  no  wonder, 
therefore,  that  many  emotional  natures  are  either  struck 
mentally  blind  at  the  fierce  light,  or  try  to  escape  the  bitter 
conclusions  which  calm  reason  points  out  as  mevitsble  by 
concealing,  ostrich  like,  the  eyes  of  reason  in  the  sands  of 
passionate  rhetoric.  The  worst  calamities  that  exist  seem  to 
be  far  more  easily  borne  if  we  could  but  suppose  them  to  be 
solely  the  results  of  man's  own  doings.  In  this  conclusion 
there  is  a  hope  of  escape  in  the  thought  that  man  may  undo 
or  amend  wkat  he  has  done  amies.  Hence,  no  doubt,  the 
natural  repulsion  of  Mr.  Henry  George  to  the  terrible  thought 
that  the  inexorable  laws  of  ITature  dominate,  corporeally  at 


least,  over  the  single  life,  and  over  the  tjpes  of  Adam's  race, 
much  in  the  same  way  as  Nature  has  hitherto  dealt  with  the 
thousand  l^es  of  earlier  races  that  have  vanished.  He  but 
utters  the  numan  cry  of  passion  when  he  urges  that  this  is  not 
the  doing  of  the  Almighty  Buler.  ''  We  degrade  the  Ever- 
lasting ;  we  slander  the  Just  One.  A  merciful  man  would  have 
better  ordered  the  world."  Alas !  alas !  Who  does  not,  or 
has  not  at  times,  made  similar  despairing  exclamations  and 
passionate  protests. 

With  respect  to  the  statements  of  Mr.  Henry  George,  which 
led  to  this  outburst  of  declamation,  they  are  but  a  repetition  of 
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the  attitude  of  the  gifted  and  eloquent  M.  de  Lamennais  that 
drew  from  Bastiat  the  following  just  rebuke,  which  applies 
equally  to  writers  of  Mr.  Henry  George's  class  :-^*  *'  In  all  this 
we  see  only  fallacious  declamation  which  serves  as  the  basis 
of  dangerous  conclusions ;  and  we  cannot  help  regretting  that 
an  eloquence  so  admirable  should  be  devoted  to  giving  popular 
currency  to  the  most  fatal  errors." 

The  possible  annihilation  of  our  race,  like  thoso  races  that 
have  gone,  has  weighed  upon  the  thoughtful  and  pitiful  in  all 
ages,  but  nowhere  does  tbis  feeliue  find  nobler  expression  than 
in  the  words  of  the  most  thoughtful  and  tender  of  living 
poets: — 

"  Are  God  and  Nature  then  at  strife, 
That  Nature  lends  such  evil  dreams  : 
So  careful  of  the  type  she  seems, 
Bo  careless  of  the  single  life  ? 
*  So  careful  of  the  type  !'  but  no^ 

From  scarped  elm  and  quamed  stone 
She  cries,  *  A  thousand  tvpes  are  gone  ; 
I  care  for  nothing ;  all  shall  go ; 
Thou  makest  thine  ai)peal  to  me  ; 
I  bring  to  life,  I  bring  to  death, 
The  spirit  does  but  mean  the  breath  ; 
I  know  no  more.'    And  he— shall  he, 
Man,  her  last  work,  who  seem'd  so  fair 
Such  splendid  purpose  in  his  eyes, 
Who  rolled  the  psalm  to  wintry  skies, 
And  built  his  fanes  of  fruitless  prayer, — 
Who  trusted  God  was  love  indeed. 
And  love  Creation's  final  law. 
Though  Nature,  red  in  tooth  and  claw, 
With  ravine  shrieked  against  his  creed — 
Who  loved,  who  suflferea  countless  ills, 
Who  battled  for  the  true,  the  just, 
Be  blown  about  the  desert  dust, 
Or  seal'd  within  the  iron  hills  ? 
No  more  1  A  discord.  A  monster  then  a  dream. 
Dragons  of  the  prime 
That  lure  each  other  in  their  slime 
Were  mellow  music,  match'd  vdth  him. 
O  life,  as  futile  then  as  frail— 
O  for  thy  voice  to  soothe  and  bless 
What  hope  of  answer  or  redress, 
Behind  the  veil,  behind  the  veil !'' 
Thus  the  poet's  refuge  is  in  the  after  life.    But  have  we  no 
hope  of  amelioration  in  the  present.    Yes,  we  do  hope.    But 
all  our  hopes  may  prove  fruitless  if  we  do  not  bravely  face  the 
xeal  difficulty. 

The  substitution  of  the  providential  preventive  check  (the 
moral  check  of  Malthus)  to  over-population,  for  the  hitherto 
prevailing  misery  or  repressive  check  is  the  one  escape  for 

1.  Battlat.    "  Hannonies  of  Political  Economy."   (Piart  ii.,  p.  90X 
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sociefcy,  even  if  it  be  only  to  maintain  the  social  advantages  that 
we  now  enjoy.  Of  countries  which  ha?e  as  yet  shown  any 
tendency  to  successfully  grapple  with  this  problem,  the  only 
examples  known  to  us  are  those  of  Switzerland  and  France, 
notably  the  latter. 

The  average  birth  and  death  rates  of  14  States  of  Europe, 
and  seven  colonies  of  Australasia,  afford  some  idea  of  their 
relative  influence  upon  population,  thus  : — 

Per  1^000.  Percentage 

Birth  Rate.    Death  Bate.    Increase. 
Average  of  13  European 

States 83*8  23*5  l-OS 

Seven  Ck>lonies  of  Aus- 
tralasia    34-4  13*6  2-06 

France 24*8  *        22*2  026 

The  low  birth  rate  of  France  (not  her  death  rate,  which  is  even 
below  the  average  of  Europe)  is  the  special  reason  why  her 
population  remains  almost  stationary. 

That  her  birth  rate  should  be  9  per  1,000  below  the  avenwe 
of  Europe  is  a  remarkable  thing,  is  it  due  to  a  lowered  racial 
vitality,  or  to  moral  and  providential  causes  P  If  it  be  due  to 
the  latter  influence,  a  study  of  the  conditions  of  social  life  in 
France  is  of  peculiar  importance.  The  Hon.  G-.  Shaw  Lefevre, 
M.P.,  in  his  work  on  ''English  and  Irish  Land  Question,*'  has 
carefully  studied  the  influence  of  large -and  small  ownerships  of 
the  land,  and  unhesitatingly  concludes  that  to  the  large  pro- 
portion of  small  owners  in  France,  as  compared  with  England, 
IS  to  be  attributed  the  great  superiority  of  the  great  mass 
of  its  industrial  population.  He  states: — '*The  prophecies 
of  Arthur  Youne;  and  McCulloch  that  her  system  of  small 
cultivation  would  lead  to  her  becoming  the  pauper  warren 
of  Europe,  and  her  sons  the  hewers  of  wood  and  drawers 
of  water  for  the  rest  of  Europe,  have  not  been  fulfilled.  On 
the  contrary,  'Production  has  been  greatly  stimulated  by 
the  sense  and  security  of  ownership;  but  the  populcUion 
hae  not  increased  relatively  in  the  same  ^proportion;  the 
average  condition  of  the  people^  therejore,  ie  vastly  improved. 
Pauperism  is  almost  unknown  in  rural  districts ;  the  habits  of 
industry  and  thrift  are  universal.'  "  The  same  author  wisely 
observes : — "  If  the  institutions  of  France  have  resulted  in  a 
self-acting  process  of  adapting  the  growth  of  her  population  to 
the  means  of  subsistence,  it  would  seem  to  be  not  the  least 
merit  of  a  system  which  is  based  upon  the  wide  distribution  of 
property,  bringing  home  to  the  huoest,  as  well  a$  the  highest,  the 
motives  of  restraint^  If  only  a  portion  of  this  be  true,  the 
world  will  owe  to  France  the  grandest  lesson  in  social  economy. 
Here  we  see  a  possible  escape  from  the  terrible  Malthusian 
dilemma.  France  has  attained  her  present  state  of  social 
welfare  in  rural  districts  by  legal  restriction  against  family 
entails,  which  lead  to  the  agglomeration  of  big  estates  in  few 
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bands,  and  by  legal  facilities  for  land  transfer ;  and  Mr.  Lefevre 
urges  that  England  should  follow  her  example.  This  matter 
sbould  receive  tbe  greatest  attention  at  the  bands  of  legislators 
in  tbese  colonies,  for  mighty  issues  are  at  stake,  socially  and 
politically. 

Can   a  Higher   Oultctrb   be   Maintained    in   ant   one 
Country  Without  BEauLATiNa  its  Intercourse  with 
OTHER    Backs    of    Men    in    a    Lower    Plane    of 
Civilisation  ? 
Tbere  is  still  anotber  difficulty  to  face,  even  if  one  en- 
lightened country  by  proTidence  had  succeeded  in  adapting  the 
growth  of  thatpopulation  to  tbe  means  of  subsistence. 

And  this  difficulty  now  presses  hard  upon  the  labourers  of  a 
bigber  civilisation  open  by  Free  Trade  to  tho  competition  of 
the  labour  market  of  a  lower  or  more  degraded  form  of  civili- 
sation. Tbe  partial  exclusion  of  cheap  Chinese  labour  from 
America  and  tbese  colonies  may,  or  may  not,  bave  been  in 
accord  with  tbe  principle  of  Free  Trade ;  but  it  opens  up  a 
grave  subject.  For  if  a  higher  culture  could  be  enabled  by  pro- 
vident moral  or  self-control  to  successfully  grapple  and  overcome 
tbe  present  enigmas  of  social  science,  how  is  it  possible  that  such 
a  culture  could  be  effectually  preserved  if  it  were  open  to  be 
disturbed  by  tbe  cbeap  labour  or  tbe  starvation  price  products 
of  other  nations,  who,*  by  improvidence  and  lack  of  moral 
control,  were  still  sunk  in  the  abyss  of  that  wretchedness  wbicb 
is  due  to  over-population  P  In  this  aspect  I  am  bumbly  of 
opinion  tbe  doctrines  of  Free  Trade  and  Protection  require 
furtber  consideration ;  and  it  is  witb  tbe  hope  that  the  reason- 
able discussion  of  sucb  matters  may  sbed  fresb  light  upon  this 
and  related  problems  that  I  bave  bad  the  courage  to  address 
you  upon  tbese  old,  well-worn,  but  bitherto  unsoluble  difficul- 
ties belonging  to  social  and  economic  science. 

One  tbougbt  impresses  me  not  a  little.  It  is  this:  All 
trutbs  that  are  painful  are  blindly  and  passionately  resisted  by 
tbe  majority,  who  also  are  ever  prone  to  reward  skill  wben  it  is 
employed  in  opposing  or  obscuring  what  is  bateful.  It  cannot 
be  boped,  tberefore,  that  tbe  warnings  given  witb  respect  to 
tbe  danger  tbat  awaits  us  in  tbe  near  future  will  be  much 
heeded  at  present.  Tbe  world's  greatest  intellects  and  genius 
are,  for  tbe  most  part,  supported  in  defending  popular  views ; 
for  it  is  not  found  to  be  a  difficult  matter  for  men  of  greatest 
literary  talent  and  skill  to  show,  where  complications  abound, 
that  the  true  is  false,  and  tbe  false  is  true,  ropular  favour  is  a 
terrible  taskmaster,  for  she  refuses  bread  to  those  who  fail  to 
work  her  pleasure.  I  do  not,  tberefore,  undervalue  the  temp- 
tation wbicb  ensnares  tbe  majority  of  able  minds  to  continue 
the  defence  of  pleasant  delusions,  when  tbese  alone  find  a  ready 
market  of  ezcliange  value.  But  the  evil  time  draws  too  near 
for  delusive  teaching.  It  is  now  necessary  that  those  who 
pee  the  rocks  ahead  should  speak  out  faithfully. 
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THE    EXPEDITION    UNDER    LIEUTENANT- 
OOVERNOR  COLLINS  IN  1803-4. 

BT  JAMES   BACKHOUSE   WALKER. 
Read  14th  October,  1880. 


1.  The   Origin   of    the    Expedition   and   the 
Voyage  to  Port  Phillip. 

In  former  papers  which  I  hare  had  the  honor  to  read 
before  the  Royal  Society,  I  have  endeavoured  to  trace 
the  influence  of  French  rivalry  in  hastening  the  English 
settlement  of  Australia.  I  have  shown  that  to  the 
pioneer  work  of  French  navigators  we  owe  the  first 
admirable  surveys  of  the  southern  coasts  of  Tasmania, 
and  that  it  was  wholly  due  to  the  apprehensions  that 
those  surveys  excited  that  Governor  King  sent  Lieut. 
Bowen  from  Port  Jackson  to  take  possession  of  the 
Derwent. 

I  have  also  briefly  touched  on  the  explorations  of  our 
own  English  sailors  in  the  neighbourhood  of  the  Derwent 
and  in  Bass'  Strail,  and  the  influence  of  their  reports  in 
deciding  the  choice  of  localities  for  new  colonies,  while  I 
have  followed  the  misfortunes  of  the  unlucky  settlement 
at  Risdon,  and  described  its  collapse  after  a  short  and 
troubled  life  of  little  more  than  half  a  year. 

The  real  histoiy  of  Tasmania  as  an  English  colony 
begins  with  the  departure  from  England,  in  the  spring  of 
1803,  of  the  expedition  of  Lieutenant-Governor  Collins^* 
the  founder  of^Hobart;  and  it  is  with  the  origin  and 
misadventures  of  thai  expedition  on  its  way  to  the 
Derwent  that  I  have  to  deal  in  the  present  paper. 

The  project  of  the  English  Government  to  found  a 
colony  on  the  shores  of  Bass*  Strait,  and  the  unsuccess- 
ful attempt  of  Governor  Collins  to  plant  that  settlement 

*The  first  lieutenant  of  the  Calcutta  published  a  narrative  of  the 
voyage  of  the  expedition  to  Port  Phillip,  and  of  its  fiiilnre  there. 
**  Account  of  a  Vovage  to  establish  a  Colony  at  Port  Phillip,  in 
Bass'  Straits,  in  *H.M.S.  Calcutta,  in  1802-3-4.  By  James 
Kingston  Tuckey.''    London,  1805. 

The  principal  official  documents  relating  to  the  expedition  down 
to  the  date  of  its  departure  from  Port  Phillip,  ha?e  been  printed  by 
Mr.  Franda  Peter  Labilliere,  in  his  <*  Early  History  of  the  Colony 
of  Victoria,"  2  vols.,  London,  1878,  and  also  by  Mr.  James 
Bonwick,  in  his  "  Port  PhiUip  Settlement/'  London,  1888.  The 
Rev.  Robert  Knopwood's  Diary  has  been  printed  by  Mr.  John  J. 
Shillinglaw  in  his  "  Early  Historical  Records  of  Port  Phillip," 
Melbourne,  1878 ;  2nd  edition,  8vo.,  187J).  The  diary  was  copied 
from  the  original  (hen  in  the  possesaion  of  the  late  Mr.  Vernon  W, 
^ookey,  of  Hobart. 
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at  Port  Phillip  in  1803,  may  at  first  sifiht  appear  to 
be  beyond  the  scope  of  the  history  of  Tasmania,  and 
to  belong  ezclosiyety  to  that  of  Victoria.  Bat  Collins^ 
expedition  has  absolutely  nothing  to  do  with  the  history 
of  our  Victorian  neighbours.  The  sandhills  of  Port 
Phillip  merely  served  for  a  month  or  two  as  a  resting 

5 lace  for  the  colonists  on  their  way  to  the  Derwent. 
*he  short  stay  of  Collins*  people  on  Victorian  soil  was 
only  an  incident  in  their  passage  from  England  to  Van 
Diemen's  Land,  like  their  touching  at  Rio  or  the  Cape  ; 
and  the  story  of  those  months  is  an  essentml  part  of  the 
history  of  the  first  settlers  of  Hobart. 

The  idea  of  the  settlement  emanated  from  Captain 
Philip  Gidley  Kinff,  the  then  Governor  of  New  South 
Wales,  and  was,  doubtless,  suggested  to  him  by  the 
arrival  at  Port  Jackson  of  the  French  ship  the 
Naturaltste  from  Bass*  Straits,  and  the  suspicions  thus 
excited  in  his  mind  with  respect  to  French  designs  on 
His  Majesty's  territories  in  New  Holland. 

On  the  2lst  May,  1802— shortly  after  the  arrival  of 
the  NatureUuU,  but  before  Commodore  Baudin*s  own 
ship  had  reached  Port  Jackson — ^the  Governor  addressed 
a  despatch  to  the  Duke  of  Portland  pressing  upon  him 
the  importance  of  ibundine  a  colonv  at  the  newly  dis- 
covered harbour  of  Port  Phillip,  of  the  soil,  climate,  and 
advantageous  position  of  which  he  had  just  received  a 
very  favourable  report  from  Captain  Flinders,  who  had 
explored  it  in  the  preceding  month.  The  reason  most 
strongly  ureed  by  King  was  the  necessity  of  being  before- 
hand with  the  French,  who,  in  his  opinion,  were  bent  on 
getting  a  footing  somewhere  in  Bass  Straits. 

When  the  Governor's  despatch  reached  England  there 
for  the  moment   peace   with  France,    but  French 


Home  Office 
to  Colonial 
Office,  17th 
I>ecl80S. 


was 


movements  were  viewed  with  the  utmost  suspicion,  and 
a  speedy  renewal  of  the  war  was  regarded  as  inevitable. 
H.M.S.  Calcutta  was  under  orders  to  take  to  New  South 
Wales  a  further  detachment  of  400  male  convicts  and 
some  50  free  settlers,  and  preparations  were  being  made 
to  send  her  off  immediately.  King*s  recommendation 
therefore  came  at  an  opportune  juncture,  and  was  at 
once  taken  into  consideration. 

Amongst  miscellaneous  Colonial  Office  documents  in 
the  Record  Office,  Mr.  Bon  wick  found  a  paper  which 
records  the  result  of  these  deliberations.  It  has  neither 
subscription  nor  address,  and  is  undated,  though  from 
other  evidence  its  date  can  be  fixed  at  somewhere  in  the 
latter  half  of  the  month  of  December,  1802. 

This  document  is  of  so  much  interest  iw  setting;  forth 
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the  yiawt  of  the  Government  on  Australian  oolonintion 
at  this  important  period,  that  it  is  here  given  in  full  s— 

'^Mbmorandum  of  a  Proposbd   Sbttlbment  in 
Bass's  Straights. 

''  The  attention  of  the  French  Government  has  recently 
heen  directed  to  New  Holland,  and  two  French  ships 
have,  during  the  present  year,  been  employed  in  survey- 
ing the  western  and  soutliem  coastSi  ana  in  ezplorinff  the 
passage  through  Basses  Straights  to  New  South  Wales. 
by  the  accounts  which  have  been  recently  received  from 
Governor  King  at  Port  Jackson,  there  is  reason  to 
believe  that  the  French  navigators  had  not  discovered 
either  of  the  two  most  important  objects  within  those 
Straights,  namely,  the  capacious  and  secure  harbour  in 
the  North,  to  which  Governor  King  has  given  the  name 
of  Port  Phillip^  nor  a  large  island  called  King's  Island, 
situated  nearly  midway  on  the  western  side  of  the 
Straights,  and  which  extends  about  50  miles  in  every 
direction. 

*'Gk>vemor  King  represents  each  of  these  objects  as 
deserving  the  attention  of  Government,  but  especially 
Port  Phillip,  where  he  urgently  recommends  that  an 
Establishment  should  be  immediately  formed,  at  the  same 
time  observing  that,  if  the  resources  of  his  Government 
could  have  furnished  the  means,  he  should  have  thought 
it  hie  duty,  without  waiting  for  instructions,  to  have 
formed  a  settlement  there. 

**  The  reasons  adduced  bv  Governor  King  in  support 
of  this  opinion  are  principally  drawn  from  the  advantages 
which  the  possession  of  such  a  port  naturally  suggests  Tor 
the  valuable  fishery  that  may  be  carried  on  in  the 
Straiffhts,  where  the  seal  and  the  sea  elephant  abound, 
and  from  the  policy  of  anticipating  the  French,  to  whom 
our  discovery  of  thu  port  ana  of  £ing*8  Island  must  soon 
be  known,  and  who  may  be  stimmated  to  take  early 
measures  for  establishing  themselves  in  positions  so 
&vourable  for  interrupting  in  any  future  war  the  com- 
munication between  the  United  Kingdom  and  New 
South  Wales,  through  the  channel  of  Basses  Straight. 

*'  In  addition  to  these  reasons,  it  may  be  stated  that  it 
would  be  of  material  consequence  to  the  settlement  at 
Port  Jackson,  which  has  now  arrived  to  a  population  of 
near  six  thousand  persons,  if  an  interval  of  some  years 
were  to  be  given  for  moral  improvement,  which  cannot 
be  ez])ected  to  take  place  in  any  material  degree  while 
there  is  an  annual  importation  of  convicts,  who  neces- 
sarily carry  with  them  tiiose  vicious  habits  which  were  the 
cause  of  their  having  fallen  under  the  sentence  of  the  law. 
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"  From  a  due  consideration  of  all  these  circumstances, 
it  is  proposed  to  adopt  the  recommendation  of  Groyemor 
King,  and  to  appoint  a  competent  person  to  proceed  in 
the  Calcutta^  direct  for  Port  Phillip,  for  the  purpose  of 
commencing  the  establishment  there,  by  means  of  a 
certain  number  of  settlers  and  male  convicts,  now  ready 
to  be  embarked  in  that  ship,  and,  further,  that  the 
establishment  shall  be  placed  under  the  control  of  the 
principal  Oovemment  at  Port  Jackson,  upon  a  similar 
footing  to  that  on  Norfolk  Island. 

"The  expense  of  this  new  settlement,  beyond  what 
would  necessarily  attend  the  conyeyance  and  supplies  for 
the  convicts  if  sent  to  Port  Jackson,  may  be  calculated 
at  a  sum  not  exceeding  JB15,000  a  year,  subject  to  a 
small  additional  charge,  if  circumstances  should  render  it 
advisable  to  send  some  of  the  convicts  under  a  sufficient 
guard  to  secure  the  possession  of  King's  Island. 

"  With  a  view  to  this  service,  and  for  the  purpose  of 
keeping  open  the  communication  between  the  two  settle- 
ments and  with  Port  Jackson,  it  is  thought  necessary 
that  a  small  vessel  should  be  stationed  in  tne  Straights, 
to  be  employed  in  such  manner  as  the  Lieut-Governor, 
acting  under  the  orders  of  Governor  King,  may  point  out. 

**  Experience  having  proved  the  great  inconvenience 
arising  from  the  establisnment  of  the  New  South  Wales 
Regiment  at  Port  Jackson,  it  is  conceived  that  consider- 
able benefit  would  result  from  selecting  a  detachment  of 
the  Rojal  Marines  for  this  service. 

"With  a  view  of  exciting  the  convicts  to  good 
behaviour,  it  is  proposed  that  such  of ;  them  as  shall 
merit  the  recommendation  of  the  Governors  abroad  shall 
be  informed  that  their  wives  and  fitmilies  will  be  permitted 
to  go  to  them  at  the  public  expense  as  indentured 
servants ;  and,  to  render  this  act  of  humane  policy  as 
conducive  to  the  benefit  of  the  Colony  as  the  circum- 
stances of  the  case  will  permit,  it  vrill  be  necessary  that 
these  families  shall  on  no  account  be  sent  upon  ships  on 
which  convicts  shall  be  embarked,  and  that  they  shall  be 
informed  their  reunion  with  the  objects  of  their  regard 
would  depend  upon  their  own  good  behaviour,  as  well 
as  upon  that  of  their  husbands.*' 
Downing  Tne    recommendations    of  the    memorandum    were 

steeetto  adopted  by  the  Cabinet.     Early  in  January,  1803,  it 

ff™2a*  was  ordered  that  the  destination  of  the  Calcutta  should 
be  changed,  and  that  the  convicts,  with  a  detachment 
of  100  Koval  Marines  as  guard,  should  proceed  direct  to 
Port  Phillip,  under    the  command  of  Lieut.*Golonel 


Jan.  laoe. 
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DftTid  Collins,  who  was  appointed  Lieat.-Oovernor  of 
the  new  Settlement.  An  argent  appeal  was  made  to 
the  authorities  by  Mr.  Secretary  King,  of  the  Home 
Office,  to  send  a  proportion  of  women — ^to  allow  the 
wives  of  the  marriea  convicts  to  accompany  their 
husbands,  and  to  add  a  number  of  female  convicts. 
Secretary  Kine  pointed  out  the  mischief  that  had  ensued 
in  the  Port  Jackson  colony  from  the  disproportion  of 
the  sexes,  and  remarked,  "  To  begin  with  a  colony  of 
men,  popitlus  virarum,  will  do  for  nothing  in  nature  but 
what  viigil  applies  it  to— -a  Hive  of  Bees."  It  would 
have  been  well  if  this  sensible  advice  had  been  acted 
unon ;  aS  it  was,  out  of  307  convicts  who  sailed  from 
England,  only  17  were  accompanied  by  their  wives. 
The  military  guard,  officers  and  men,  consisted  of 
51,  of  whom  some  seven  had  their  wives  with  them. 
Free  settlers  were  not  much  encouraged  in  those  days ; 
for,  though  it  was  the  policy  of  the  Government  to 
introduce  a  certain  proportion,  the  number  was  rigidly 
limited.'  Mr.  Bon  wick  says  that  up  to  the  year  1803 
the  whole  number  of  free  settlers  introduced  into  New 
Holland  was  only  320,  to  a  total  population  of  over 
7000.  Thirteen  persons  obtained  Lora  Hobart*s  permis- 
sion to  throw  in  their  lot  with  the  new  colony  as 
settlers  ;  and,  of  these,  not  more  than  three  or  four  had 
wives  with  them.  The  Civil  Establishment  consisted 
of  a  Chaplain,  the  Rev.  Robert  Knopwood ;  three 
Surgeons,  Messrs.  Wm.  I'Anson,  Matthew  Bowden,  and 
Wm.  Hopley;  a  Commissary,  Mr.  Leonard  Fosbrook; 
a  Surveyor,  Mr.  Oeorge  Prideauz  Harris ;  a  Mineralogist, 
Mr.  Adolarius  William  Henry  Humphreys ;  and  two 
Superintendents  of  Convicts. 

The  Colonial  Office  could  probably  have  chosen  no 
more  suitable  man  than  Lieut.-Colonel  David  Collins 
as  Oovernor  of  the  new  settlement.  Collins  was  an 
Irishman,  having  been  bom  in  King's  County  in 
1756.  He  had  seen  military  service  ;  and,  as  a  young 
Lieutenant  of  Marines,  had  been  present  at  the  battle  of 
Bunker's  Hill.  When  Governor  Phillip  sailed  with 
the  "First  Fleet"  in  1788,  to  found  Sydney,  Captain 
Collins  accompanied  him,  as  Judge  Advocate.  He 
served  in  this  important  capacity,  and  also  as  Secretary 
to  the  Governor,  for  eight  years,  returning  to  England 
in  1796,  with  high  recommendations  from  Governor 
Hunter  to  the  Duke  of  Portland  for  his  merit  and 
services  to  the  young  colony.  During  his  stay  in 
England  he  wrote  and  published  his  well  known  and 
valuable  '<  Account  of  the  English  Colony  of  New  South 
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Wales/'  the  firat  volume  appearing  in  1796,  and  the 
second,  which  carried  on  the  history  to  August,  1801 ,  being 
published  in  1802.  The  book  met  with  a  very  fiiTour- 
able  reception,  and  was  reviewed  bj  Sydney  Smith,  in  the 
Edinbuf^h  Bevietv.  The  reviewer  says, ''  Mr.  Collinses 
book  is  written  with  great  plainness  and  candour:  he 
appears  to  be  a  man  always  meaning  well;  of  eood  plain 
common  sense;  and  composed  of  those  well- wearing 
materials  which  adapt  a  person  for  situations  where  genius 
and  refinement  would  only  prove  a  source  of  miserv  and 
error."  GoUins  is  said  to  have  been  a  remarkably  hand- 
some man,  with  delightful  manners.  He  seems  to  have 
had  not  a  little  tact  in  managing  men,  and  to  have 
possessed  manv  of  the  qualities  requisite  in  the  founder  of 
a  colony.  If  be  erred  in  his  judgment  of  the  capabilities 
of  Victoria  as  a  place  for  settlement,  he  certainly  showed 
sagacity  in  his  choice  of  a  site  for  Hobart 

The  preparations  for  the  new  settlement  were  quickly 
pushed  on ;  and,  in  April,  1803,  the  expedition  was 
ready  for  sea.  The  807  male  convicts,  and  their  military 
gnara,  were  to  be  conveyed  by  B.M[.S.  Calcutta^  in 
which  vessel  the  Lieut.-Oovemor  himself,  and  a  select 
few  of  his  staff— vis.,  Lieut  Sladden,  the  First  Lieutenant 
of  Marines ;  Mr.  Knopwood,  the  Chaplain ;  and  Mr. 
I' Anson,  the  Principal  Surgeon — were  also  to  be  accom- 
modated. At  the  period  of  which  we  are  speaking, 
March,  1808,  vrhich  was  during  the  short  peace  which  followed  upon 
to  May,  1809.  the  Treaty  of  Amiens,  the  ships  of  the  Navj^  were 
frequently  exnployed  for  the  conveyance  of  convicts  to 
Bonwick's  New  South  Wales.  In  the  earlv  days  of  the  colony  the 
"FiMt  Twenty  oonvicts  were  brought  out  under  contract, — the  oon- 
™JJ  Jf  "•'  tractors  receiving  as  much  as  JE17  7s.  6rf.  per  head  for 
all  shipped.  The  contractors  had  no  interest  in  treating 
the  people  well,  or  even  in  keeping  them  alive.  The 
consequence  was  a  most  scandalous  state  of  things.  It 
was  estimated  that  during  the  first  eight  years  at  least 
one-tenth  of  those  transported  died  on  the  voyage.  In 
the  ''Second  Fleet,"  in  1790,  the  mortality  was  awful. 
In  one  ship  more  than  a  fourth  part  died  on  board,  and 
a  laige  number  after  arrival.  The  unhappy  people 
were  shut  up  below,  in  filthy  and  stifling  quarters; 
seldom  allowed  on  deck,  for  fear  of  mutiny ;  i^opt  under 
no  discipline;  and  often  subjected  to  brutal  lU-usaffe. 
Besides  the  dreadful  mortality  on  the  voyaffe,  me 
survivors  arrived  so  enfeebled  that  the  hospitals  were 
filled  with  sick,  many  of  whom  succumbea ;  while  a 
considerable  proportion  of  the  remainder  never  recovered 
from  the  efi»cts  of  the  passage.    Afterwards,  by  the 
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adoption  of  the  sjf tern  of  paying  a  premiam  for  each 
penon  landed,  thereby  giyinff  the  contractors  a  direct 
interest  in  caring  for  tne  health  of  the  conTicts,  a  great 
improvement  in  their  treatment  waa  secured.  Daring  GentUman'M 
the  peace,  howeyer,  the  Ctovemment  preferred  uinng  ^^*ff^^f^9 
ships  of  the  nayj  as  transports,  thos  giying  employment  ^^^ 
to  oficers  and  seamen  whom  it  was  undesirable  to  dis- 
charge, in  yiew  of  a  probable  renewal  of  hostilities,  and 
at  the  same  time  ensuring  that  the  convicts  would  be 
kept  in  a  better  state  of  order  and  cleanliness.  The 
vessels  could  also,  on  their  return  voyage,  bring  home 
cargoes  of  timber  for  naval  purposes  at  a  small  expense. 
The  ships  best  adapted  for  transports  were  those  which 
had  been  originally  built  for  the  East  India  Company, 
and  had  been  purchased  into  the  Ki&^'a  service  during 
the  war.  The  Calcutta  was  a  ship  of  this  class.  She 
was  commanded  by  Captain  Daniel  Woodriff,  who  had 
been  in  New  South  Wales  in  1792  and  1793,  and  had 
been  so  ftvourably  impressed  with  the  capabilities  of  the 
settlement  that,  when  he  received  orders  to  take  out  a 
transport,  he  petitioned  Lord  Hobart  for  a  grant  of  land 
for  his  sons,  with  the  view  of  settling  his  whole  family  in 
the  colony.  He  had  as  his  first  lieutenant  Lieutenant 
Tuckey,  a  young  Irishman  of  great  energy  and  ability, 
who  afterwards  wrote  an  account  of  the  exp^tion,  which 
waspnblished  in  1806.* 

The  Calcutta  was  to  take  the  convicts  and  military, 
but  a  tender  was  necessary  to  carry  the  stores  for  the 
whole  establtshment.  For  this  purpose  the  Transfwrt 
Office  chartered  the  Oc$an^  a  ship  of  481  tons,  belonging 

•  "  An  Aoconnt  of  s  Voytgv  to  «stabUiih  a  Colony  at  Port  PhiUip 
in  BSM*  0knit,  on  the  South  Cottt  of  New  Sonth  Walee,  in  H.M.B. 
Caieuita.*'  By  lient  J.  K.  Tnckey.  London,  1S06.  Llententnt 
Jamee  Kingston  Tuckey  wm  born  in  1776,  at  Mallow,  County  Cork. 
He  entered  the  navy  at  an  early  age,  and  seryed  with  dietinetion  in 
the  Eastern  Archipelago  and  the  Indian  Seaa,  and  afterwarde  in  the 
Red  Sea.  Broken  in  health,  he  waa  in  1 808  appointed  first  lieutenant 
of  the  Calcutta^  and  serred  during  the  Tovage  to  Port  Phillip, 
returning  to  Bogland  in  1804  and  publishing  his  book.  In  1800  the 
Calcitita,  in  conyoying  ships  from  St.  Helena,  was  eaptnred  by  the 
Fren^,  ttter  a  gallant  defimce,  in  wUch  Tuckey  particularly  distin- 
guished himself.  He  remained  in  a  French  prison  for  nine  years. 
During  his  imprisonment  In  Fhmce  he  married  a  ladj  who  wss  his 
fellow  prisoner.  On  his  release  in  1814  he  was  made  commander, 
md  in  1816  he  obtained  the  command  of  an  expedition  to  explore 
the  Biyer  C<mgo.  The  members  of  the  expedition  sufiered  terribly 
from  fever,  which  was  ihtal  to  91  out  of  a  total  number  of  66.  Tuckey 
was  one  of  the  victims,  dying  on  4  October,  181&— ''NarratiTe  of 
an  Bxpedition  to  explore  the  Biyer  Zaire  (Congo)  In  Sonth  Africa 
in  1816."    London,  1818* 
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to  Mr.  Harris,  of  JNewcastle,  and  commanded  by  Captain 
TnaiEpoH  John  Mertho.  The  stores,  excliuiiye  of  proyisions, 
?^??'  ^^^'  amounted  to  the  value  of  £8047* ;  the  freight  and  pro- 
1M8.  bable  demarrage  were  put  at  £2568;  total,  £10,615. 

The  remainder  of  the  ciyil  establishment,  seven  in  num- 
ber ;  two  of  the  officers  of  the  Royal  Marines  (Lieuts. 
J.  M.  Johnson  and  Edward  Lord)  ;  and  the  13  free 
settlers  and  their  families,  were  passengers  on  board  the 
Ocean. 

On  Sunday,  24th  April,  1803,  the  Calcutta  and  the 
Ocean  left  Spithead  in  company,  and  three  days  later 
took  their  final  departure  from  the  Isle  of  Wight.  For 
the  events  of  the  voyage  Mr.  Knopwood's  diarpr  is  our 
principal  source  of  information.f  The  diary  is  taken 
for  the  most  part  from  the  ship's  log ;  and  the  chaplain, 
while  he  tells  us  a  great  deal  about  the  ports  at  which 
they  touched,  and  about  the  dinners  and  amusements 
which  they  enjoyed  at  those  places,  says  nothing  about 
the  condition  of  the  convicts,  and  but  little  of  the  in- 
cidents of  the  voyage.  The  ships  touched  at  Teneriffe 
and  at  Rio  de  Janeiro,  where  they  stayed  three  weeks. 
Off  the  Island  of  Tristan  d' Acunha  the  Ocean  was  lost 
sight  of  in  a  storm,  and  the  Calcutta  put  into  Simon's 
Bay,  Cape  of  Good  Hope,  where  she  remained  a  fort- 
night. The  good  chaplain  was  a  man  who  dearly  loved 
^od  company  and  genial  society,  and  from  the  fond  way 
m  which  he  lingers  over  the  delights  of  Rio  and  the 
Cape,  at  both  otwhich  he  managed  to  have  a  very  ffood 
time^  we  can  judge  how  irksome  lie  must  have  found  the 
long  sea  life  of  five  months.  Though  well  on  in  middle 
age  he  was  still  susceptible,  for  at  Rio  he  remarks  of  the 
Convent  de  A^jada,  which  received  as  boarders  young 
ladies  who  had  lost  their  parents  : — ^*  This  I  frequently 
visited^  where  I  conversea  with  a  very  beautiful  young 
lady  named  Antonia  Januaria.  Her  polite  attention  I 
shall  not  easily  foivet,  having  received  great  fiiendship 
from  her,  and  shomd  I  ever  return  there  aeain  shall  be 
happjr  to  see  her.*'  And  a  few  days  later  lie  writes  : — 
"  I  visited  De  Adjuda  for  the  last  time.  I  saw  Antonia 
this  eve  At  6,  and  we  took  leave  of  each  other  with  regret. 
Valer  ^ 

It  is  so  seldom  that  the  chaplain  indulges  in  sentiment 


*  In  the  list  of  stores  are  the  following  items:— Ironmongery, 
£8626;  clothing,  kc,  £1930;  naval  stores,  £723;  carta  and  im- 
plements of  husbandry,  £600;  medical  and  hospital  stores,  £1380; 
six  pipes  port  wine,  £282.  • 

t  Mr.  LablUiere  discovered  the  log  book  of  the  Cakutta  at 
Dsptford  Dockyard,  and  gives  eB[tnicU  from  it  in  bii  book. 


BT  JAMBS  BA0KH0U8B  WALKER.  218 

that  I  cannot  forbear  quoting  his  reflections  on  leaving 
the  Cape.  **0n  our  departure  from  the  Cape,''  he 
writes,  **  it  was  natural  for  us  to  indulge  at  this  moment 
a  melancholy  reflection  which  obtruded  itself  on  the 
minds  of  those  who  were  settlers  at  Port  Phillip.  The 
land  behind  us  was  the  abode  of  a  civilised  people — that 
before  us  was  the  residence  of  savages.  When,  if  ever, 
we  might  again  enjoy  the  commerce  of  the  world  was 
doubtml  and  uncertain.  The  refreshments  and  the 
pleasures  of  which  we  had  so  liberallv  partaken  at  the 
Cape  and  Simon's  Bay  were  to  be  exchanged  for  coarse 
&re  and  hard  labour  at  Port  Phillip,  and  we  may  truly 
sav,  all  communication  with  families  and  friends  now  cut 
off,  we  were  leaving  the  world  behind  us  to  enter  on  a 
state  unknown."  After  leaving  the  Cape  the  Calcutta 
encountered  a  severe  storm,  and  reached  Port  Phillip  on 
the  9th  October,  where  she  found  the  Ocean  at  anchor, 
having  arrived  two  days  before  her. 

From  the  Chaplain's  diary  it  appears  that  the  voyage 
was  uneventful,  and  that  good  order  was  preserved 
thronehouty  for  there  are  only  two  or  three  entries  of 
punishments,  for  trifling  offences.  The  health  of  the  con- 
victs must  have  been  fairly  looked  after,  only  four  deaths 
from  illness  being  noted  and  one  from  drowning.  This 
presents  a  pleasing  contrast  to  the  mortality  and  ill  usage 
which  had  been  too  common  in  the  transports  to  New 
South  Wales.* 

2.  The  Port  Phillip  Failure. 
Collins'  ships  anchored  within  Port  Phillip   Heads  Collins  to 
about  a  mile  and  a  hfdf  to  the  eastward  of  the  entranee.  IP'^',^ 

^__^_________^_______^^__^_______________^_^^_^__^_^__^_^__________^    Nov.  loOB, 

*  Uent.  GoTemor  Collins  in  hi«  despatch  to  Governor  Kingr  i  toi  ^'^^ 
reporting  his  arrival,  itotet  that  he  bad  brought  with  him  S289  ^'  ^^'* 
male  conricts  and  16  married  women.  From  this  it  would  appear 
that  8  convicts  and  1  couTlct's  wife  bad  died  on  the  voyage.  It 
is  difficult,  if  not  impossible,  to  reconcile  the  varying  statements 
contained  in  diflbrent  documents  with  regard  to  the  number  and 
names  of  the  free  aettlers.  In  a  despatch  to  King,  dated  10th 
December,  1803,  Collins  lays  that  he  has  eighteen  free  settlers  with 
their  fiunilies,  yet  his  official  returns  of  S6th  February  and  of  July, 
1804,  show  only  thirteen  at  the  Derwent.  We  hare  a  list  of  thirteen 
persons  who  had  obtained  permission  from  Lord  Hobart  to 
accompany  Collins'  settlement,  but  apparently  this  list  does  not 
contain  the  names  of  all  who  eventually  sailed  with  him.  Thus, 
it  omits  the  names  of  Messrs.  Pitt,  Nicholls,  Ingle,  Dacres,  and  Blink- 
worth,  who  are  known  to  have  come  out  with  Collins  to  the  Derwent 
as  free  settlers.  The  Calcutta* t  log  records  receiring  on  the  17th 
October  six  passengers  from  the  OcMn  to  proceed  from  Port 
Phillip  to  Port  Jackson.  Deducting  these  from  the  total  so  far  as 
known,  would  leave  the  balance  wi^n  one  of  the  number  given  in 
ColUns'  return. 


S14     BXPBBITIOK  UMBBB  LIBUT.-OOV.  OOtLINS. 

On  the  day  of  their  arrival  the  Lieut.«Goyemor  aad  Capt, 
Woodriff  went  on  shore.  They  returned  in  the  OTening, 
haying  found  no  water,  and  reported  that  the  soil  war 
very  Sad.  The  next  morning  they  set  off  again  to  look 
for  a  good  epot  for  the  tettlement.  They  examiaed  the 
eastern  shore  for  some  miles  as  far  as  Arthur^s  Mount, 
and  although  they  found  a  small  stream  of  fresh  water, 
the  soil  was  so  poor  and  sandy,  and  the  shoal  water  made 
approach  to  the  shore  so  difficult  that  they  returned 
to  the  ship  much  discouraged.  The  next  two  days  were 
spent  in  exploring  the  west  side  of  the  Bay  for  a  distance 
of  many  miles,  but  with  no  better  result.  The  soil 
was  rather  better,  bat  there  was  no  fresh  water.  In 
the  words  of  the  Chaplain — ''Along  the  shore  we 
returned  by  no  means  satisfied  with  the  country." 
From  this  time  Collins  made  up  his  mind  that  Port 
Phillip  was  unsuited  for  settlement,  and  that  his 
stay  could  be  only  temporary,  until  some  more  favour- 
able locality  was  founa  elsewhere  to  which  he  coald 
remove  his  people.  For  the  present,  however,  the 
necessity  of  immediately  unloading  his  ships  was  im* 
perative.  Capt.  Woodriff  had  instructions  to  proceed 
at  once  to  Port  Jackson  to  take  in  a  cargo  of  timber ; 
the  Ocean  was  bound  for  China,  and  could  not  be 
detained  without  considerable  expense.  He  therefore 
save  up  further  search  for  a  good  lo<»dity,  and  on  the 
rourth  day  after  his  arrival  fixed  on  a  spot  about  eight 
miles  to  the  eastward  of  the  Heads — near  the  present 
township  of  Sorrento— where  very  ^ood  water  had  been 
got  by  sinking  half  a  doaen  caslu  m  the  sand,  and  here 
on  a  small  flat  of  some  6  acres  in  extent  he  resolved  to 
pitch  his  tents  and  encamp  his  people  and  stores.  The 
ships  were  moved  opposite  to  the  selected  spot,  the  convicts 
ana  military  put  on  shore,  the  eround  cleared,  and  the 
landing  of  the  stores  begun.  Tnis  was  a  task  of  some 
difficulty,  as  the  men  had  to  go  up  to  their  middle 
dirough  the  water  to  carry  in  the  goo«b  from  the  boats. 
The  bulk  of  the  stores  was  piled  in  the  open  air,  and 
the  more  valuable  and  perishable  were  placed  in  three 
large  tents,  a  goAtd  of  ten  marines  being  posted  to 
Tnckey's  protect  them.  This  done,  Lieut.  Tuokey,  accompanied 
Voysge.  (jy  Kp^  Surveyor  Harris  and  Mr.  Wm.  Collins,  waa  sent 

in  the  CaUmtta's  launch  to  survey  the  upper  jmrt  of  the 
harbour.  They  proceeded  to  the  north  west,  and  after 
two  attempts  reached  the  head  of  the  Western  Arm  of 
Corio  Bay,  near  to  where  G^long  now  stands.  The 
report  brought  back  was  not  encouraging.  The  soil  was 
mosUy  sandy,  and,  except  a  few  acres  at  th0  head  of 
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the  Port,  there  was  no  land  within  five  miles  of  the  water 
which  would  grow  com*  Water  was  everywhere  scarce. 
Snakes  were  common,  and  insects  innamerable  and  tor- 
menting, but  game  was  not  plentiful  and  fish  scarce.  At 
the  head  of  the  Bay,  where  a  level  plain  stretching  to  the 
boriien  appeared  more  promising,  .the  blaclu  were 
nomeroos  and  hostile.  A  mob  of  200  attacked  Tuckey's 
wrtjf  ^^^  '^^^  ^  pertinacious  and  threatening  that 
TucKey  had  to  fire  upon  them  with  fiital  efiSsct. 

It  seemed  to  the  Lieut.-GU>vemor  that  anv  attempt 
to  plant  his  colony  in  this  apparently  more  mvourabie 
situation,  amidst  swarms  of  nostile  savages,  with  his 
little  military  force  of  40  men — already  hardly  sufficient 
to    restrain  the  convicts*— must  only  end  in  disaster. 
He    wrote    to    Lord  Hobart,    ''  Were   I   to  settle  in 
the  upper  part  of  the  harbour,  which  is  full  of  natives, 
I  should    require    four    times    the    strength    I    have 
now.'*    Yet  this  was  the  only  alternative  he  could  see 
to  his  present  position  in  a  waste  of  waterless  sand. 
So  gloomy  was  the    view  he  took    of  the  situation,  Colliiia'to 
that  he  even  found    the   Bay  itself  wholly  unfit  for  King,  6th 
commercial   purposes  on    account  of  its    difficulty  of^^^*^®^* 
access,  and  tnat,  owing  to  the  dangerous  entrance  and 
strong  tides,  it  reauired  a  combination  of  fiivourable  cii*^ 
cumstances  to  enable  a  vessel  to  enter  without  disaster. 
His  sole  idea  was  to  remove  as  soon  as  possible  from 
these  forbidding    shores.     His    instructions    from    the  initructionB, 
Colonial  Office  had  contemplated  such  a  possibility,  and  7th  Feb.  1803. 
allowed  him  considerable  latitude  of  choice  as  to  the  final 
destination  of  the  colony.    *'  Although  Port  Phillip  has 
been  pointed  out  as  the  place  judged  most  convenient  and 
proper  for  fixing  the  first  settlement  of  your  establiBh- 
ment  in  Bass'  Straits,  nevertheless  you  are  not  positively 
restricted  from  giving  the  preference  to  anr  other  part  of 
the  said  southern  coast  of^  New  South  Wales,  or  any  of 
the  islands  in  Bass'  Straits,  which,  upon  communication 
with  the  Governor  of  New  South  Wales,  and  with  his 
concurrence    and    approbation,    you    may    have   well- 
grounded  reasons  to  consider  as  more  advantageously 
situated  for  that  purpose."    With  the  idea,  therefore, 
fixed  in  his  mind  that  at  Port  Phillip  nothing  but  fiiilure 
was  possible,  it  became  his  most  anxious  thought  to 
obtain  Governor  King's  permission  to  remove  his  settle- 
ment.   But  here  was  a  new  source  of  embarrassment 
By  the  beginning  of  November  the  Ocean  had  landed 
her  stores.    Captain  Mertho  was  anxious  to  proceed 
on  his  vovage  to  China,  and  to  charter  the  snip  for 
Port  Jackson  would  entail   a  heavy  expense.      The 
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Collins  to 
Hobart,  28th 
Feb.  1804. 


King  to 
Colling,  26th 
Nov.  1803. 


Mertho  to 
King,  86th 
Nov,  1809. 


King  to 
Collins,  86th 
Nov.  1803. 


Grorernor  was  anxious  to  detain  the  Calcutta  as  long  as 
he  could,  both  for  protection  and  to  be  at  hand  to  assist  his 
removal  if  affairs  took  a  more  serious  turn.  In  this 
dilemma  he  found  a  friend  in  need  in  one  of  the  settlere^ 
Mr.  William  Collins,  formerly  a  master  in  the  navy,  who 
had  come  out  in  the  Ocean  on  a  seal-fishing^  speculation. 
This  William  Collins  volunteered  to  go  to  Fort  Jackson 
in  an  open  six-oared  boat  to  carry  despatches  to 
Governor  Ring  and  to  bring  back  his  reply.  Six  con- 
victs volunteered  as  a  crew,*  the  boat  was  victualled  for  a 
month,  and  on  the  6th  November  Mr.  Collins  started  on 
his  plucky  trip.  The  surf  was  so  bad  at  the  Rip  that  he 
could  not  get  out  of  the  entrance  for  four  days.  A  week 
later  the  Ocean  was  ready  for  sea,  and  sailed  out  of  Port 
Phillip  on  her  way  to  China.  She  was,  however, 
destined  to  play  a  further  part  in  the  history  of  Tas- 
manian  colonisation.  When  within  60  miles  of  Port 
Jackson  Captain  Mertho  came  upon  William  Collins  in 
his  cutter.  The  boat  had  been  nine  days  at  sea,  and  had 
had  a  very  rough  time  of  it.  The  captain  took  the 
people  on  board  and  carried  them  to  Sydney,  arriving  on 
the  24th  November,  and  the  despatches  were  delivered 
to  Governor  King.  King  acted  promptly,  the  more  so, 
as  from  Grimes  report  he  was  prepared  for  Collins' 
unfevourable  account  of  Port  Phillip.  The  Lady  Nehon 
was  on  the  point  of  sailing  for  Norfolk  Island;  he 
immediately  changed  her  destination  and  sent  her  to 
Port  Phillip  with  what  little  fresh  provisions  and  live 
stock  he  could  spare,  and  with  orders  to  return  with 
despatches.  He  wrote  to  Captain  Woodriff  begging 
him,  if  it  was  consistent  with  his  instructions  from  the 
Admiralty,  to  assist  by  removing  the  convicts  to  the 
Derwent  or  Port  Dairy mple  ;  and,  finally,  he  arranged 
with  Captain  Mertho  for  a  charter  of  the  Ocean  for  rour 
months,  at  18^.  per  ton  per  month,  to  proceed  to  Port 
Phillip  to  remove  the  stores.  The  Ocean  and  Lady 
Nehon  sailed  within  four  days  after  receipt  of  the 
despatches. 

Governor  King,  in  his  despatch,  fully  endorses  CoUins' 
opinion  about  Port  Phillip.  **  It  appears,"  he  says, 
"  as  well  by  Mr.  Grimes'  and  Mr.  Robbins'  surveys,  as 
by  your  report,  that  Port  Phillip  is  totally  unfit  in  every 
point  of  view  to  remain  at,  without  subjecting  the  Crown 
to  the  certain  expensive  prospect  of  the  soil  not  being 
equal  to  raise  anything  for  the  support  of  the  settlement, 
unless  you  shall  have  made  any  further  observations  to 


*  For  this  service  the  six  men  received  conditiopal  pardonf. 
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encourage  your  remaining  there.  Perhaps  the  upper 
part  of  the  bay  at  the  head  of  the  riven  may  not  have 
escaped  your  notice,  as  this  is  the  only  part  Mr.  Orimes 
and  those  that  were  with  him  speak  the  least  &yourably 
of.  From  this  circumstance,  I  shall  presume,  it  will 
appear  to  you  that  removing  from  thence  will  be  the 
roost  advisable  for  the  interest  of  His  Majesty's  Service." 
He  then  refers  to  Bowen's  settlement  at  nisdon,  and  the 
reports  from  thence,  and  sends  to  the  Lieut-Governor 
Bass'  and  Flinders'  MS.  journals  containing  a  description 
of  the  Derwent.  He  next  discusses  the  relative  advan- 
tages of  the  Derwent  and  Port  Dalrymple  (t.g.,  the  Tamar). 
The  Derwent  has  the  recommendation  of  being  already 
settled  on  a  small  scale,  and  as  beine  an  excellent 
harbour  for  the  China  ships  to  touch  at,  ana  also  for  sealers 
and  whalers.  However,  if  it  were  not  for  the  difficulties 
of  approach  in  the  channel  of  Port  Dalrymple,  and  the 
possibility  of  not  finding  good  land  there,  he  would 
decidedly  prefer  the  northern  locality,  as  more  advan- 
tageously situated,  and  particularly  as  a  place  of  resource 
for  the  sealing  and  fishing  vessels  in  Bass'  Straits,  and  to 
protect  the  fisheries  at  Cape  Barren  and  King's  Island 
from  the  Americans.  However,  he  leaves  to  Collins  full 
freedom  of  choice  between  the  two  places. 

In  the  meantime  Governor  Collins  had  got  all  his  Collins  to 
people  encamped  in  tents,  and  had  placed  his  sixteen  Hobart,  I4th 
settlers  in  a  valley  near  his  encampment,  where  they  ^^^*  ^®^- 
established  themselves  in  temporary  nuts.     For  the  first 
few  weeks  the  general  health  was  good,  but  after  that 
time  sickness  began  to  appear,  and  he  had  some  80 
under  medical  treatment.    A  matter    which    troubled 
Collins  more  was  the  desertion  of  the  convicts.     The 
people  had  been  very  orderly  for  the  first  three  weeks, 
but  soon  a  spirit  of  discontent  arose,  and,  immediately 
afler  the  boat  left  for  Sydney,  three  men  absconded, — ^with 
some  vague  idea  of  reaching  Port  Jackson,  or  getting  on 
board  a  whaler  oflF  the  coast, — and  within  a  week  twelve 
were  missing  from  the  camp.     Parties  were  organised  in 
pursuit,  and,  at  a  distance  of  60  miles  from  the  camp, 
five  of  the  runaways  were  recaptured  and  brought  back. 
Hitherto  the  Grovernor  had  not  caused  his  commission  to  collms  to 
be  read,  reserving  this  ceremony  till  he  should  be  finally  Hobart,  astU 
settled.     Now  he  wished  to  make  a  public  example  of  F®b«  18^- 
the  delinquents ;  and,  t.o  add  solemnity  to  the  punishment, 
he  had  the  garrison  drawn  up  under  arms,  the  convicts, 
clean  dressed,  on  the  opposite  side,  while  the  chaplain 
read  the  commission,  the  marines  fired  three    volleys, 
and  all  gave  three  cheers  for  His  Honor,    The  Governor 
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then  addressed  the  people,  pointine  out  the  comforts 
they  einoyed  and  the  ill  use  they  made  of  them,  and  the 
folly  of  desertion,  which  could  only  end  in  suffering  and 
death,  either  from  the  attacks  of  the  savages,  or  from 
starvation  and  hardships  in  the  fruitless  attempt  to  travel 
1000  miles  through  a  wild  and  inhospitable  country 
inhabited  only  by  savages.  The  five  deserters  were  then 
brought  up  for  nunisbment,  and,  in  the  presence  of  all, 
received  100  lasnes  each,  administered  by  the  drummers. 
Notwithstanding  this  example,  desertions  still  continued 
in  spite  of  all  the  vigilance  that  could  be  exercised. 
Some  of  the  runaways,  after  a  bitter  experience  of  the 
miseries  of  the  bush^  voluntarily  returned,  m  a  deplorable 
state  of  illness  and  exhaustion,  having  travelled  over  100 
CoUins  to  miles  and  subsisted  on  gum  and  shellfish.  One  or  two 
King,  39th  were  shot,  others  were  recaptured,  but  on  Collins' 
Feb.  1804.  departure  at  least  seven  were  left  in  the  woods.  What 
became  of  them  was  never  known,  except  in  one  instance. 
Thirty  years  after,  when  the  first  party  from  Launceston 
went  over  to  settle  Port  Phillip,  they  found  amongst  a 
tribe  of  blacks  a  white  man,  unable  to  speak  English, 
and  hardlv  distinguishable  from  an  aborigine.  This  was 
William  JBuckley,  one  of  the  runaways  from  Collins* 
settlement.  Buckley  received  a  free  pardon  and  settled 
in  Tasmania.  His  huge  ungainly  form  and  heavy  &ce 
were  fiimiliar  in  the  streets  of  Hobart  in  the  memory  of 
many  now  living. 

Considering  the  character  of  the  people,  and  the  &ct 
that  they  were  broiling  on  the  sandnills  in  a  Victorian 
summer,  with  an  insufficient  supply  of  water,  and  unem- 
ployed on  any  useful  work,  it  is  not  to  be  wondered 
that  disorder  broke  out  in  the  camp.  From  Collins' 
General  Orders,  and  Mr.  Knopwood^  diary,  we  learn  of 
drunkenness  amongst  the  mannes,  of  plundering  of  the 
stores  by  the  convicts.  After  some  particularly  daring 
robberies  on  Christmas  eve,  it  was  found  that  the  military 
Knopwood,  guard  was  insufficient,  and,  by  the  Governor's  desire,  the 
4th  Jan.  1804.  officers  of  the  civil  establishment,  including  the  chaplain, 
formed  themselves  into  an  association  to  patrol  as  a 
watch  at  night  for  the  protection  of  property  and  the 
maintenance  of  order. 

The  Governor  did  his  best  to  find  employment  for  his 
men  by  setting  them  to  build  huts,  and  to  construct  a 
stone  magazine  for  ammunition,  but  he  made  no  further 
effort  at  exploration,  nor  did  he  attend  to  King's  hint  that 
better  country  might  be  found  at  the  head  of  the  port 
If  he  had  done  so  it  is  probable  that  the  systematic 
settlement  of  Hobart  migot  have  been  long  deferred. 
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It  ia  the  more  inexplicable  that  the  oountir  on  which  Cdlcuha*§ 
Melbourne  now  stands  was  not  examined,  as  the  Calcutta  ^^»  ***^ 

Sroceeded  up  the  Harbour  and  anchored  in  Hobson's  [^  ^^ 
ky  off   the   present  site   of  Williamstown,  actually 
talung  in  55  tons  of  water  from  the  River  Yarra.    Yet 
although  the  ship  was  away  for  some  ten  days  no  attempt 
was  made  to  explore  the  shores  of  that  river. 

On  the  13th  December  the  Ocean  returned  from 
Port  Jackson,  and  with  her  the  FrancU  schooner 
bringing  despatches  from  Gh>Temor  King.  The  apoear- 
ance  of  the  Ocean  was  hailed  with  delight,  ana  the 
satis&ction  of  Collins  was  shared  by  all  when  diey  learnt 
the  news  of  Bowen's  settlement  at  the  Derwent,  and  that 
the  Ocean  had  been  chartered  to  remove  the  people 
thither,  or  wherever  the  Lieut-Governor  thought  proper. 
Collins'  pleasuro  was  rather  damped  by  Capt  Woodriff's 
infi>rming  him  that  as  the  Ocean  had  arrived  to  remove 
the  Colony,  the  Calcutta,  in  accordance  with  the 
Admiralty  instructions,  must  immediately  proceed  to 
Port  Jackson,  where  a  cargo  of  timber  for  the  use  of 
the  navy  was  awaiting  her,  and  that  she  could  give  no 
assistance  in  removing  the  settlement  This  would 
^  render  it  necessary  to  divide  the  convicts,  the  military 
and  civil  establishments,  and  the  stores  into  two  detach- 
ments, as  the  Ocean  could  not  take  them  all  at  once. 

Collins  immediately  set  to  work  to  prepare  for  romoval. 
He  set  the  people  to  build  a  temporafv  jetty,  500  feet 
lon^,  over  the  flats,  and  soon  had  all  hands  busily  at 
woric  loading  the  Ocean.  As  to  his  ultimate  destination 
he  was  still  m  much  perplexity,  and  for  some  weeks  it 
was  doubtful  whether  the  Tamar  or  the  Derwent  would 
be  the  site  of  the  principal  settlement  in  Van  Diemen^s 
Land.  Indeed,  in  those  daj^s  the  ignorance  of  the  different 
localities  was  so  great — being  limited  to  the  information 
acquired  by  Flinders  in  hit)  flying  visits— that  the  data 
upon  which  to  base  a  decision  were  wanting.  By  the 
Calcutta^  which  left  him  on  the  18th  December,  he 
writes  to  King  that  he  will  not  come  to  a  decision  on  a 
point  of  so  much  importance  until  Port  Dalrymple 
had  been  examined  by  Wm.  Collins,  who  was  leaving 
in  the  Francis  for  that  purpose.  He  will,  in  deference 
to  King,  give  the  nortnern  port  the  meference,  though 
he  himself  inclined  to  the  Derwent.  King  in  reply  tells 
him  that  a  schooner  which  had  just  arrived  from  Port 
Dalrymple  reported  the  entrance  and  channel  very 
dangerous,  and  the  natives  troublesome,  and  advises 
him  to  give  up  the  idea  of  going  thero,  and  to  decide  for 
^  the  Derwent. 
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Collios  to 
King,  28th 
Feb.  1804. 


CoUisflto 
King,  27th 
Jan.  1804. 


This  advice  only  confirmed  the  conclusion  to  which 
Collins  had  at  last  brought  himself.  He  gives  as  his 
reasons,  in  addition  to  King's  recommendation,  that  the 
advantagfes  of  being  in  a  place  already  settled  had  great 
weight  with  him,  but  that  a  stronger  consideration  was  the 
mutinous  spirit  amongst  his  soldiers,  which,  he  thought, 
would  be  checked  by  the  presence  of  the  detachment  of 
the  New  South  WaVes  Corps  at  Risdon  ;  and,  moreover, 
that  he  considered  the  Derwent  better  for  commercial 
purposes  than  any  place  in  the  straits,  and  that  he  hoped 
before  long  to  see  it  a  port  of  shelter  for  ships  from 
Europe,  America,  and  China,  and  a  favourite  resort  of 
whaling  ships. 

The  Lieut.-Govemor  was  so  anxious  to  get  away  from 
the  place  he  detested  that  he  kept  his  people  at  work 
loading  the  Ocean  all  the  week  round,  Sundays  included. 
He  says,  in  his  General  Order  of  Sunday,  31  st 
December,  ''It  has  never  been  the  Lieut.-Govemor*s 
wish  to  make  that  day  any  other  than  a  day  of  devotion 
and  rest ;  but  circumstances  compel  him  to  employ  it  in 
labour.  In  this  the  whole  are  concerned,  since  the  sooner 
we  are  enabled  to  leave  this  unpromising  and  unpro- 
ductive country  the  sooner  we  shall  be  able  to  reap  the 
advantages  and  enjoy  the  comforts  of  a  more  fertile 
spot;  and  as  the  winter  season  will  soon  not  be  far 
distant,  there  will  not  be  too  much  time  before  us 
wherein  to  erect  more, comfortable  dwellings  for  every 
one  than  the  thin  canvas  coverings  which  we  are  now 
under,  and  which  are  every  day  growing  worse." 

When  Wm.  Collins,  on  21st  January,  returned  from 
Port  Dalrymple  in  the  Lady  Nelson — which  vessel  had 
taken  him  from  Kent's  Group,  the  Francis  having 
proved  too  leaky  to  venture  across  the  straits — he  found 
the  Ocean  loaded  and  ready  to  go  to  the  Derwent.  The 
fact  that  he  brought  a  report  on  the  whole  very  iavour- 
able  to  Port  Dalrymple  did  not  induce  the  Lieut.- 
Govemor  to  alter  his  mmd. 

A  few  days  sufficed  to  select  the  people  he  intended  to 
leave  behind  him,  some  150  in  number,  of  whom  Lieut. 
Sladden,  with  a  small  guard,  was  to  have  charge,  and 
to  embark  the  majority,  some  200  souls,  on  board  the 
Ocean^  the  settlers  finding  a  place  on  board  the  Lady 
Nehon.  On  the  27th  January  Collins  writes  to  King 
that  he  was  now  only  waiting  for  an  easterly  wind  to  clear 
the  Heads  and  leave  this  inhospitable  land  behind.  Thev 
had  to  wait  four  days  for  the  wind ;  and  on  the  90th 
January,  1804,  the  Ocean  and  Lady  Nelson  sailed  out 
of  Port  Phillip  in  company,  and  headed  for  the  Derwent, 
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In  his  narrative  of  Collins'  expedition  Lieut  Tuckey 
says  of  the  country  he  had  just  left :  *'  The  kanearoo 
seems  to  reim  undisturbed  lord  of  the  soil,  a  dominion 
which,  by  the  evacuation  of  Port  Phillip^  he  is  likely 
to  retain  for  ages.'' — Surely  as  unlucky  an  attempt  at 
prophecy  as  was  ever  made ! 

Could  some  truer  prophet  have  lifted  the  veil  of  the 
fiitnre  for  Collins,  he  would  have  shown  the  disappointed 
Lieut. -Oovemor  a  picture  which  would  have  more  than 
suiprised  him.  He  would  have  shown  him,  within 
little  more  than  thirty  years,  a  small  party  of  adventurous 

S natters  leaving  Van  Diemen's  Land  to  seek  a  new  land 
wealth  on  the  shores  of  Port  Phillip.  Amongst  them 
he  would  have  noticed  a  man — whom  he  himself  had 
brought  out  as  a  boy  in  the  Ocean^  and  taken  to  the 
Derwent,*  and  who  was  now  returning  to  the  unpromis- 
ing and  unproductive  country  which  the  Lieut.-GU>vemor 
hi^  abandoned  in  despair,  to  find  in  it  a  land  of  fair 
plains  and  of  springs  of  water — a  land  of  promise— a 
veritable  Australia  relix^-soon  to  be  wealthy  in  flocks 
and  herds.  Such  a  prophet  would  have  shown  him  this 
country,  which  he  and  Oovemor  Kine  agreed  in  think- 
ing wholly  unsuited  for  settlement,  within  another  fifteen 
short  years  invaded  by  tens  of  thousands  of  en^^r 
emigrants  rushing  to  secure  at  least  some  small  share 
of  its  wonderftil  wealth,  until  in  another  generation  it 
had  grown  into  a  land  of  gardens  and  farms,  rich  in 
corn  and  wine,  crowded  with  villages  and  cities ;  and  on 
the  unpromising  shores  of  Port  Phillip  there  stood  a 
great  city,  the  centre  of  a  free  and  prosperous  state 
numbering  more  than  a  million  souls. 

*  Mr.  John  Pasooe  Fawkner. 


THE  FOUNDING  OF  HOBART  BY  LIEUT.- 
GOVERNOR  COLLINS. 

BY  JAMES   BACKHOUSE    WALKER. 
Read  14th  October,  1889. 


1.    The  Choice  op  Sullivan's  Cove. 

On  the  dOth  January,  1804^  the   Ocean  and  Lady 
Nelsan,  with  the  first  detachment   of   Lieut.- Governor 
Collins'  establishment,  sailed  from  the  Heads  of  Port 
Phillip  for  the  Dersvent.     The  Ladi/  Nelson  was  com- 
manded by  Lieut.  Simmons,  with  Jorgen  Jorgensen  as 
first  mate.     She  took  the  settlers  and  their  families,  and 
the  stores.     The   Ocean  had  on  board   178  prisoners, 
with  some  women  and  children,  a  guard  of  25  marines, 
under  Lieut.  Edward  Lord,  and  the  civil  establishment, ' 
consisting    of  the   Lieut.-Governor,   the    Rev.    Robert 
Knopwood,   Surveyor-General    Geo.   Prideaux  Harris, 
Mr.  Adolarius   W.  H.    Humphreys,  the  mineralogist, 
Dr.  Bowden,  and  two  Superintendents  of  Convicts.   The 
ship  was  greatly  overcrowded.     She  had  been  fitted  up  in 
England  to  carry  some  30  people  besides  her  crew.   She 
had  now  over  200  souls  on  board,  and  we  can  well 
believe  Mr.  J.  P.  Fawkner  when  he  says  that  they  had  a 
miserable  time  of  it  during  their  15  days'  passage,  cooped 
up  in  a  small  vessel  of  480  tons.     Fawkner  says  they 
suffered  terribly  from  the  want  of  cooked  food,  as  the 
cooking  accommodation  for  25  had  to  serve  for  the  whole 
200.     They  were  10  days  reaching  the  Pillar,  and  tvere 
tliere  caught  in  a  heavy  south-wester,  which  kept  them  Ocean's  Log. 
two  days  off  the  Raoul.     It  then  came  on  to  blow  hard 
from  the    north   west,  which  obliged  Capt.  Mertho  to 
bear  up  for  Frederick  Henry  Bay,  where  he  came  to  an 
anchor  off  Pipe  Clay  Lagoon.     Here  Lieut.  Lord  and  Knopwood, 
Mr.  Humphreys  were  lancfed,  with  four  men,  to  walk  up  ^^^  ^^^ 
to  Risdon  with  despatches,  while  the  vessel  lay  wind- 
bound  for  another  three  dayS;   the    officers    amusing 
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themselves  by  gomg  ashore,  where  they  were  veiy  much 
pleased  with  the  appearance  of  the  country  and  the 
abundance  of  game  and  wild  fowl.  The  Imt's  crew 
filled  their  boat  with  fine  oysters  in  half  an  hour  on  the 
shores  of  the  lagoon.  They  also  fell  in  with  a  party 
of  17  natives,  who  were  very  friendly.  On  the  15th 
February  a  change  of  wind  enabled  them  to  make  the 
entrance  df  tte  nver,  where  they  were  met  bv  the  beat 
of  the  Lady  Nelson,  which  had  arrived  ba&re  them, 
and  they  ran  up  before  the  sea  breeze,  anchoring  at  half- 
past  six  in  Risdon  Cove,  off  the  settlement  of  which 
Lieut.  Moore  was  in  charge,  Lieut.  Bowen  being  absent 
at  Port  Jackson. 

At  10  the  next  morning,  the  Lieut.-GU>vernQr,  with 
Lieut.  Lord  and  the  Chaplain,  landed  under  a  salute  of 
11  guns  from  the  Ocean — the  first  salute  fired  in  the 
Derwent — to  inspect  the  Risdon  settlement.  They  were 
received  with  military  honours  by  Lieut.  Moore  and  the 
16  privates  of  the  New  South  Wales'  Corps  drawn  up 
under  arms.  After  inspecting  the  settlement,  the  Lieut.- 
Governor  came  to  the  conclusion  that  Risdon  was  not  a 
iuitable  site  for  a  town,  and  returned  on  board  the  Ocean 
very  much  disappointed.  It  was  the  report  of  the 
advantages  of  Kisdon  that  had  led  him  to  decide  in 
favour  of  the  Derwent  rather  than  the  Tamar,  and  now 
he  had  brought  his  people  to  a  spot  that  promised  as 
little  as  the  abandoned  Port  Phillip.  However,  the  next 
morning  was  bright  with  sunshine,  and  as  he  looked  out 
over  the  waters  of  the  Derwent,  with  its  picturesque 
scenery  of  hill  and  valley  and  thickly  wooded  plains, 
thin^  looked  less  gloomy.  To  be  prepared  for  the  worst, 
he  directed  the  tents  to  be  pitched  at  Risdon.  Then  the 
Koopwood,  boat  was  ordered  out  and  put  in  charge  of  the  trusted 
17th  Feb.  William  Collins,  and  the  Governor,  taking  with  him  his 
favourite  companion,  Mr.  Knopwood,  was  pulled  down 
the  river  to  a  cove  on  the  opposite  shoi^e  some  five  miles 
below  Risdon,  and  which  bad  probably  attracted  attention 
on  the  way  up.  Here  Collins  landed,  and,  afler  a  short 
examination,  made  up  his  mind  that  it  was  the  very  place 
for  his  settlement.  We  can  imagine  hia  admiration  of 
the  fine  cove,  with  deep  water  up  to  the  shore,  and  his 

Erofound  satisfaction,  after  four  months  on  the  dry  sand- 
ills  of  Sorrento,  at  finding  himself  on  a  well-wooded 
and  fertile  plain,  lying  at  the  foot  of  the  great  Table 
Mountain,  and  watered  by  a  copious  stream  of  splendid 
4th  Haffch,      fresh  water.     In  his  first  despatch  to  Lord  Hobart,  he 
1^04.  gayg  that  the  situation  was  all  he  could  wish.     Tb^re 
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was  land  of  good  quality  immediately  about  him 
sufficient  for  extensive  amcultural  purposes.  The  timber 
and  stone  were  in  sufficient  quantity  and  quality  for  all 
his  needs,  and  the  core  would  make  an  admirable 
harbour.  Knopwood  describes  the  site,  not  very 
accurately,  as  an  "  extensive  plain,  with  a  continual  run 
of  water,  which  comes  from  the  lofty  mountain  much 
resemblinf;  the  Table  Mountain  at  the  Cape  of  ^Gocd 
Hope.  The  land  is  good,  and  the  trees  excellent.  The 
plain  is  calculated  in  every  degree  for  a  settlement.  At 
five  we  returned  and  dined  with  the  Governor,  much 
delighted  with  the  excursion.*'  Collins  devoted  another 
day  to  the  examination  of  a  plain  further  up  the  river — 
probably  in  the  neighbourhood  of  Glenorchy — which, 
lie  thought,  might  serve  for  the  location  of  his  free 
settlers.  The  trees  were  lai'ge  and  good,  but  the  ground 
was  so  cut  up  by  torrents  that  he  decided  it  to  be  unsuit- 
able. In  the  meantime  the  officers  had  been  sent  to  look 
at  the  first  site,  and  they  returned  with  their  unanimous 
approval  of  it.  The  Governor  forthwith  ordered  the  Ocean*s  Lc^. 
tents  to  be  struck  and  sent  on  board  the  Lady  Nebort, 
and  the  two  ships  were  moved  out  of  tlie  cove.  On  the 
Sunday  morning,  in  a  strong  northerly  breeze,  they 
dropped  down  the  river  and  anchored  off  the  bay,  to 
whicn  the  Lieut.-Govemor  gave  the  name  of  Sullivan's 
Cove,  in  honour  of  his  friend  Mr.  John  Sullivan,  the 
Permanent  Under-Secretary  at  the  Colonial  Office. 

Monday  morning  (20th  February)  was  squally  and  Knopwood. 
wet,  but  in  the  afternoon  the  weather  cleared,  and  a  body 
of  prisoners  with  a  military  guard  was  landed  to  pitch  the 
tents  on  the  selected  site.  At  four  o'clock  the  Lieut.- 
Govcrnor  himself,  with  his  officers,  went  on  shore  for 
a  short  time  to  superintend  operations.  That  night  tlie 
marines  and  convicts  slept  at  the  new  camp — the  first 
Europeans  to  sleep  on  the  site  of  the  future  capital  of 
Tasmania. 

In  a  despatch  to  Governor  King,  Collins  give<^  a  20th  Feb. 
description  of  the  Cove  in  its  original  state.  "  In  the  ^®^** 
centre  of  the  Cove,"  he  writes,  "is  a  small  island,  con- 
nected with  the  mainland  at  low  water,  admirably 
adapted  for  the  landing  and  reception  of  stores  and  pro- 
visions. Round  this  island  is  a  channel  for  a  boat,  at 
the  head  of  which  is  a  run  of  clear  fresh  water,  pro- 
ceeding from  a  distance  inland,  and  having  its  source  in 
a  rock  in  the  vicinity  of  Table  Mountain.  The  ground 
on  each  side  of  the  run  is  of  gradual  ascent,  and  upon 
that  next  the  Cove  I  have  formed  my  camp.    The  Ocean 
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and  Lady  Nelson  are  lying  within  half  a  cable  length  of 
the  shore  in  nine  fathoms  ^ater."  The  inhabitants  of 
Hobart  will  hardlj  recognise  their  harbour  in  Collins' 
description.  The  nllin^  up  has  been  so  considerable  as 
to  obliterate  the  original  natural  features.  The  creek  has 
been  diverted  from  its  course,  and  the  island,  which 
Collins  named  Hunter's  Island,  aAer  his  old  patron,  has 
been  swallowed  up  in  the  Old  Wharf.  Originallj  the 
CoYe  was  much  more  extensive  than  it  is  at  present 
The  island,  which  now  forms  the  extremity  of  the  Old 
Wharf,  was  then  in  the  middle  of  the  bay.  This  island 
was  connected  with  the  mainland  by  a  lon^  sandspit, 
covered  at  hieh  water,  and  the  site  of  which  is  now 
occupied  by  the  long  range  of  stores  forming  the  Old 
OeeanUlM^.  WharC  The  bottom  of  the  Cove  was  manned  by  a 
yellow  sandstone  bluff,  since  cut  away,  and  now  forming 
the  cliff  overhanging  the  creek  at  the  back  of  the  hospital. 
A  little  below  this  was  the  original  mouth  of  the  creek, 
which  issued  out  of  a  dense  tangle  of  tea-tree  scrub  and 
Allien  logs,  surmounted  by  huge  gum  trees.  It  fell  into 
the  river  just  at  the  intersection  of  Campbell-street  and 
Macquarie-street,  at  the  lower  angle  of  the  New  Market 
building.  The  land  at  the  creek  mouth  was  flat  and 
marshy  for  some  distance.  On  the  side  towards  the 
town  the  beach  curved  round  the  site  of  the  old  Bonded 
Stores,  thence,  along  a  slope  covered  with  gum  trees,  by 
the  back  of  the  Town  Hall,  by  Risby's  Saw-mill  and  the 
Parliament  Houses,  past  St.  David's  churchyard,  and 
thence  along  the  line  of  stone  stores  on  the  New  Wharf 
to  the  Ordnance  Stores,  and  round  the  old  Mulgrave 
Batteiy  Point.  On  the  side  of  the  creek  towards  the 
Domain  was  a  low  swampy  flat,  extending  over  Wapping 
and  Lower  Collins  and  Macquarie  Streets  to  the  Park- 
street  rivulet  and  the  present  bridge  leading  to  the  Domain. 
Thence  the  beach  ran  round  the  foot  of  a  wooded  slope 
by  the  present  Gas  Company's  office,'  along  the  course 
of  the  railway  embankment,  to  Macquarie  Point* 


*  I  am  indebted  to  my  friend  Mr.  Mault  for  a  beaatifally  executed 
plan  (iee  A.ppendix)  which  shows  very  clearly  the  original  features 
of  the  ground,  and  the  position  of  the  first  camp,  and  also  indicates 
the  alterations  which  have  since  taken  place.  Hi  is  taken  from  a  sur- 
vey made  by  Surveyor-General  Harris  in  1804-5.  The  original  plan 
was  discovered  many  years  ago  in  the  Lands  Office  at  Sydney,  and 
was  presented  by  the  New  South  Wales  Government  to  our  Lands 
Department.  The  l>epiity<-Commissioner  of  Crown  Lands,  Mr, 
^bert  Reid,  kjidly  presented  me  with  a  tracing  of  it. 


bt  jahbb  bacxhousb  walker. 

2.  Thk  Foundinq  op  Hobart. 

On  Tuesday,  the  2l8t  February,  1804,  the  Ocean  and 
Ladtf  Nelson  were  warped  up  to  within  half  a  cable  length 
of  Hunter's  Island,  the  rest  of  tfie  people  were  landed,  and 
the  discharge  of  the  stores  began.  The  Lieut.-Qovemx>r's 
tent  was  pitched  on  the  slope  overlooking  the  oove  near 
the  spot  where  the  Town  fiall  now  stands.  The  Chap-  Kn^pwood. 
Iain's  marquee  was  pitched  next  to  the  Governor's,  and 
those  of  the  other  civil  officers  in  close  proximity  on  the 
same  slope.  The  tents  of  the  convicts  were  further 
inland,  extending  from  about  the-  present  Telegraph 
Office  at  the  comer  of  Macquarie  and  Elizabeth  Streets, 
back  to  Collins  Street  to  the  edge  of  the  scrub  in  the 
valley  of  the  creek.  The  camp  of  the  marines  was 
placed  higher  up  towards  the  Cathedral.  On  the  Tuesday 
night,  iTnopwood  says,  *'  I  slept  at  the  camp  for  the 
first  time,  and  so  did  the  Lieut.-Govemor."  Jorgcnsen,  Jorgouen's 
who  as  mate  of  the  Ladj/  Nelson,  had  assisted  at  the  aitoblog.  in 
settlement  of  Risdon  in  the  preceding  September,  and  Jj^-,^^ 
was  now  in  the  same  capacity  assisting  at  the  founding  igg^,  ' 
of  Hobart,  gives  us  a  graphic  sketch  of  the  scene  on  that 
first  day.  As  soon  as  the  tents  had  been  pitched  under 
the  shadow  of  the  great  gum-trees,  spades,  hoes,  saws, 
and  axM  were  put  into  toe  hands  of  the  prisoners,  and 
they  began  clearing  away  as  fast  as  they  could.  The 
block  iust  opposite  the  Tasmanian  Museum,  behind 
the  old  Bank  of  Van  Diemen's  Land  building  to  the 
neighbouring  mouth  of  the  creek,  was  then  an  impervious 
grove  of  the  densest  tea  tree  scub,  surmounted  by  some 
of  the  largest  gum-trees  that  this  island  can  produce. 
All  along  the  rivulet,  as  far  up  as  the  old  mill  beyond 
MoUe  Street  Bridge,  was  impassable  from  the  denseness 
of  the  scrub,  and  the  huge  collections  of  fallen  trees  and 
dead  timber  which  had  been  washed  down  the  stream 
and  were  strewed  and  piled  in  confusion  in  its  bed.  In 
many  places  the  stream  was  dammed  back,  and  spread  out 
into  marshes  covered  with  rushes  and  water. 

Governor  Collins  had  amongst  his  various  stores  a 
small  printing  press,  which  had  already  done  service  at 
the  Port  Pkillip  camp.  This  was  set  up  under  a  con- 
venient gum-tree,  ana  on  the  day  of  landing  the  first 
printed  work  issued  from  the-  Tasmanian  press.  It  was 
a  General  Order,  fixing  the  weekly  rations  to  be  is^ed 
to  each  person — viz.,  7  lbs.  beef  or  4  lbs.  pork,  7  lbs. 
flour,  ana  6  oz.  sugar.  The  second  day's  order,  with  a 
backward  glance  al  the  casks  sunk  at  the  foot  of  the  Port 
Phillip  sandhills,  expressed  the  Governor's  satis&ction  at 
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having  been  enabled  to  fix  the  settlement  advantageously, 
and  in  a  situation  blessed  with  that  great  comfort  of  life^  a 
permanent  sujiply  of  pure  running  water,  and  cautioned 
the  people  against  polluting  the  stream.  On  the  tliird 
day  the  hours  of  labour  were  fixed.  The  Lieut-Governor 
having  thus  given  his  people  some  elementary  lessons, 
enforced  by  appropriate  sanctions,  on  the  mutual  rights 
and  duties  of  the  individual  end  the  State,  proceeded  to 
care  for  their  spiritual  requirements,  and  on  the  fourth 
day  issued  an  order  for  a  general  muster  of  the  prisoners, 
and  notified  that  on  Sunday,  weather  permitting,  divine 
service  would  be  performed,  at  which  all  were  expected 
to  attend. 

Hunter's  Island  had  been  appropriated  for  the  site  of 
the  store  tents,  for  which  purpose  it  was  admirably 
adapted,  not  only  on  account  of  its  handiness  as  a  landing 
place,  but  also  because  its  isolated  position  made  it  com- 
paratively safe  from  plunderers.  All  available  hands 
were  now  employed  to  discharge  the  stores.  The  ships 
were  moored  at  a  short  distance  from  the  shore,  and  the 
cargo  taken  ofi^  in  boats.  A  wharf  was  begun  at  the 
landing-place  on  the  island,  and  a  way  was  formed  along 
the  s&ndspit  by  means  of  which  the  mainland  could  be 
more  conveniently  reached  at'  low  tide.  These  works 
were  placed  under  the  superintendence  of  Mr.  William 
Collins,  the  hero  of  the  boat  expedition  to  Port  Jackson, 
and  who  had  already  given  the  Governor  many  proofs 
of  his  capacity.  Even  the  Chaplain,  usually  the  only 
idle  man  in  the  settlement,  found  employment  during 
the  first  week.  His  diary  tells  us  that  it  cost  him  three 
days'  work  to  prepare  a  sermon  worthy  to  be  the  first 
preached  in  the  new  colony.  On  Sunday,  then,  under 
the  gum-trees  on  the  slope  near  the  Governor's  tent, 
overlooking  the  waters  of  the  Derwent  sparkling  in  the 
bright  Februarv  sunshine,  the  military  paraded,  the 
piisoners  were  drawn  up,  the  officers  and  settlers  formed 

KnopwQod.  A  group  apart,  and  the  Kev.  Robert  Elnopwood  conducted 
the  first  service  in  Tasmania.  ''  The  seimon,  by  request 
of  the  Lieut-Governor,  was  upon  the  prosperity  of  the 
new  settlement,  and  to  pray  to  God  for  a  blessing  upon 
the  increase  of  it."     This  first  Sunday  had,  however, 

Ocmn's  Log.  practical  duties,  and  afle^  service  the  Ocean's  boats 
moved  the  settlers,  with  their  families  and  baggage,  to 
the  spot  which  hud  been  fixed  upon  for  them  on  the 
shores  of  New  Town  Bay,  then  known  as  Stainsforth's 
Cove,  not  &r  from  where  the  Risdon  Road  leaves  the 
Main  Road. 
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On  the  same  day  the  first  aensus  was  taken,  and  it 
appeared  that  the  population  consisted  of  262  souls,  of 
whom  15  were  women  and  21  children.* 

Of  theffroup  who  landed  at  Sullivan's  Oove  in  Feb- 
ruary, 18M,  with  our  first  Governor,  the  best  remem- 
bered, and,  indeed,  the  only  one  of  whom  tradition  has 
anything  to  say,  is  the  Chaplain,  the  Rev.  Robert  Knop- 
wood.  The  survivor  of  all  Collins'  officers,  he  lived  to 
times  well  within  living  memory,  and  many  an  old 
settler  still  tells  stories  of  his  eccentricities.  His  spare 
wiry  little  figure,  on  the  well-known  cream-colored  pony, 
is  &miliar  to  us  from  Mr.  Oregson's  painting,  taken  m  his 
later  days  when  the  camp  had  grown  into  a  town,  and  he 
had  bachelor  quarters  at  Cottage  Green.  Of  his  qualifi- 
cations as  the  spiritual  guide  of  the  young  colony  not 
much  can  be  said,  and  of  this  he  must  have  been  fully 
sensible  if  the  tradition  is  correct  which  reports  his 
favourite  saying  to  have  been,  "  Do  as  I  say,  not  I  as 
do."  The  choice  of  Mr.  Knopwood  as  chaplain  was  an 
unfortunate  one.  There  was  a  fine  field  in  those  early 
days  for  a  man  who  would  have  devoted  himself— as 
Bishop  Willson  and  others  did  in  later  years — with 
wise  enthusiasm  to  the  elevation  of  the  society  in 
which  his  work  lay.  It  is  doubtfiil  whether  Mr. 
Knopwood,  clergyman  though  he  was,  ever  made  any 
serious  attempt  to  raise  the  moral  or  religious  tone  of  the 
comminity.  He  had  been  a  chaplain  in  the  navy,  and, 
like  too  many  chaplains  of  thos^  days,  was  content  to 
acquiesce  easily  and  without  uncomfortable  protesta- 
tions in  the  ways  which  were  current.    A»  a  colonist|  or 


•  Bomber  ▼Ictualled  at  SulUvfin's  Cove,  Derwent  River,  S6th 
February,  1804  :— 
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in  any  other  capacity  than  a  clergyman,  he  would  have 
been  raluable  ;  as  a  chaplain  he  was  a  failure.  Yet  be 
was  a  genial  little  fellow,  fond  of  good  company  and  of  a 
good  dmner,  not  averse  to  a  glass  of  good  wine  or  a  pipe 
with  a  friend,  a  lover  of  animals,  an  ardent  sportsman,  of 
a  kindly  nature,  always  ready  to  give  good-natured  help 
to  anv  one  in  need.  In  spite  of  nis  grave  deficiencies, 
and  the  conviction  that  he  would  have  been  better  in  a 
secular  calling,  one  cannot  help  having  a  kindly  feeling 
for  the  man  who  was  always  popular  m  the  settlement, 
and  was  loi^  familiarly  i*emembered  amongst  early 
settlers  as  "  Old  Bobby  Knopwood."  The  diary  of  the 
chaplain  is  the  only  contemporary  material,  except  grave 
official  documents,  which  we  have  for  the  history  of  the 
founding  of  Hobart.  It  runs  to  the  end  of  1804.  The 
entries  are  meagre,  and  too  much  limited  to  records 
of  dinners  and  the  interchange  of  hospitalities  amount 
the  officers  ;  yet  it  is  naive  and  candid,  and  supplies 
interesting  detail.  Official  records  are  dry  reading,  but 
even  they  yield  unexpected  treasures  to  careful  study; 
and,  from  the  early  despatches  of  Lieut-Governor  Collins 
to  Governor  King  and  Lord  Hobart,  and  from  Collins* 
General  Orders,  with  occasional  side-lights  from  the 
Chaplain's  diary,  we  can  form  an  idea  of  life  in  the  quaint 
little  camp  which  .at  the  beginning  of  this  centurv  was 
pitched  on  the  narrow  rise  between  the  waters  of  Sul- 
livan's Cove  and  the  thick  belt  of  tea-tree  scrub  shading 
the  course  of  the  Hobart  Creek. 

The  Governor  had  planted  his  settlers  at  a  safe  distance 

at  New  Town  Bay,  and  his  total  strength  at  Sullivan's 

Cove  consisted  of  178  convicts  and  the  guard  of  25 

marines  under  Lieut.  Edward  Lord.    The  selection  of 

prisoners   for  the  settlementhad   been   very  carelessly 

made.    The  frequent  burden  of  Collins'  complaint  to  the 

Colonial  Office  is  that  he  was  encumbered  with  so  many 

•   old,  worn  out,  or  useless  men,  who  ate  the  precious 

provbions,    better    bestowed    on    artificers    and    stout 

labourers.     Out  of  the  whole  807  men  who  sailed  with 

him  137  were  labourers,  but  the  trades  useful  in  a  new 

colony  were    very  insufficiently   represented,    and  the 

weavers,  silversmiths,  engravers,  and  clerks  supplied  to 

him  by  the  authorities  with  more  than  sufficient  liberality 

were  likely  to  have  long  to  wait  before  finding  scope  for 

their  talents.     In  fitct,  the  usual  official  bungling  was 

CoUins  to  Sul-  exemplified   in  the  new  colonv.     The  stores  supplied 

Uvan,  4th        by  contract  were  as  bad  as  usual.    The  Governor  makes 

'  an  exception  in  &vonr  of  the  provisions,  which  he  says 


ColUni  to 
Hobof  t,  4th 
Mtrch,  1804, 


Bouwick. 
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were  excellent,  the  salt  beef  and  pork  being  better  than 
any  he  had  seen  in  New  South  Wales.  Bat  with 
respect  to  the  other  stores  he  has  one  long  complaint 
to  make.  The  tools  were  bad ;  the  axes  so  soil  that  the 
commonest  wood  would  turn  their  edges ;  of  the  gimlets 
scarce  one  in  a  dozen  would  stand  bK>ring  twice.  The 
materials  for  clothing  were  of  poor  quality,  and  the 
thread  rotten.  The  shoes  were  made  of  inferior  leather, 
and  were  all  of  one  size.  The  surgical  instruments  were 
of  an  obsolete  pattern,  and  many  of  them  worn  out.  The 
iron  was  rolled  and  not  wrought,  while  neither  glue, 
borax,  rosin,  nor  bar  steel  had  been  thought  of,  so  that 
the  carpenters  and  smiths  were  in  difHculties.  The 
ordnance  that  had  been  given  him  for  defence  was  in- 
complete, the  guns  of  different  sizes  and  patterns,  while 
the  ammunition  was  all  of  one  sort.  The  seed  com  brought 
from  England  would  not  vegetate,  and  if  it  had  not  been 
for  some  good  seed  which  he  obtained  at  the  Cape,  and 
some  more  which  Governor  King  sent  him,  he  could 
not  have  raised  a  crop  of  wheat.  Excent  the  proyisions, 
the  printing  press  was  the  only  item  or  which  he  could 
speak  with  satisfaction,  but  for  this  they  had  not  given 
him  a  sufficient  supply  of  type  or  of  paper.  Of  course, 
when  the  contractors  were  communicated  with  they  all  pro- 
tested that  the  goods  were  carefully  selected,  of  a  quality 
superior  to  the  pattern,  and  quite  equal  to  those  which 
the  convicts  had  had  heretofore.  Perhaps  this  last  state- 
ment was  correct 

In  spite  of  these  minor  difficulties,  the  work  of  settle- 
ment and  improvement  was  pushed  on  with  an  energy 
and  system  presenting  a  strong  contrast  to  the  inaction 
and  disorder  of  the  Fort  Phillip  camp.  When  the  land- 
ing jetty  at  Hunter's  Island  was  completed,  all  the 
strength  that  could  be  spared  from  the  work  of  clear- 
ing was  bent  to  the  buitdiuff  of  a  Government  House. 
He  had  178  men  in  all,  but  when  the  necessary  deductions 
were  made  for  overseers,  servants,  cooks,  l>oats'  crews, 
labourers  clearing  away  scrub  or  employed  in  other 
necessary  work,  and  for  the  sick — always  a  large  item, 
owing  to  the  prevalence  of  scurvy  and  other  ailments 
induced  by  the  exclusive  use  of  salt  provisions — it  will 
be  seen  that  no  large  number  would  be  left  for  the  actual 
work  of  building.*  It  is  most  probable  that  the  Governor 
selected  and  brought  with  him  in  the  first  detachment 
all  the  skilled   workmen,   leaving  the  most  useless  at 

*  See  Appendix  :  Return  of  Bmployme&te* 
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Port  Phillip  with  Lieut.  Skdden ;  but  still  the  number 
available  was  small. 

No  idle  time  was  allowed  in  the  settlement.  The  bell 
rang  at  five  in  the  morning,  and  the  convicts  turned  out, 
clad  in  blue  kersey  jackets  and  trousers,  and  proceeded 
at  once  under  their  overseers  to  their  various  employ- 
ments. Work  was  continued,  with  intervals  of  an  hour 
for  breakfast  and  an  hour  and  a  half  for  dinner,  until  six 
o'clock  in  the  evening,  when  the  bell  gave  the  signal  for 
the  close  of  the  da/s  labour.  On  Tuesday  an  extra 
hour  was  allowed  for  the  issue  of  rations ;  Saturday  was 
a  half  holiday  after  11  a.m.;  and  it  was  only  under 
exceptional  circumstances  that  any  labour  was  required 
on  Sunday. 

There  was  ample  work  for  all  hands.  A  large  pro- 
portion of  the  people  had  to  be  employed  clearing  away 
and  burning  the  scrub,  grubbing  stumps,  trenching, 
digging  and  preparing  garden  ground.  Building  opera- 
tions were  necessarily  slow.  A  quarry  had  to  be  opened 
on  the  sandstone  Point  near  the  mouth  of  the  creek  to 
supply  stone  for  foundations.  Oyster  shells  were  gathered 
from  the  beaches  and  burnt  for  lime.  Governor  King 
had  sent  a  quantity  of  bricks  from  Port  Jackson,  and 
these  were  utilised  for  chimneys.  I'he  fine  gums  on  the 
banks  of  the  creek  furnished  an  abundant  supply  of  good 
timber.  Stringent  regulations  were  enforced  against  the 
useless  destruction  of  the  timber,  and  no  trees  might  be 
felled  without  the  permission  of  the  Superintendent  of 
Carpenters,  to  whicn  office  the  Grovemor  had  appointed 
Mr.  Wm.  NichoUs,  who  had  come  out  in  the  Ocean  as 
a  free  settler.  With  the  inferior  axes  supplied  by  the 
Government  contractors,  and  which  haa  their  edges 
turned  by  the  hard  gum  wood,  felling  was  a  tedious 
operation  ;  and  when  the  trees  were  felled  and  sawn  into 
lengths,  the  logs  had  to  be  dragged  to  the  sawpits  by 
hand  labour,  and  the  sawn  timber  carried  thence  by  the 
same  means,  for  as  yet  there  were  neither  horses  nor 
oxen  in  the  colony.  The  sawyers,  of  whom  it  appears 
there  were  nine,  were  constantly  employed  at  the  saw- 
pits  cutting  the  logs  into  posts  and  planks-*two  men  at 
each  log  with  a  ripping  saw— in  the  slow  and  laborious 
methoa  so  familiar  to  those  whose  memory  goes  back  to 
the  days  when  steam  saw-mills  were  not.  Tne  progress 
at  thesawpili  was  so  slow  that  the  Gk>vemor,  notwith- 
standing his  preference  for  day  work,  found  it  necessary 
at  a  later  period  to  put  the  sawyers  on  task  work  ;  and 
no  sawyer  was  allowed  to  work  for  his  own  profit  unless 
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he  and  his  mate  had  turned  out  at  least  400  feet  of  sawn 
tiinber  in  the  week  on  the  public  account.  It  speaks 
well  for  the  industry  of  the  community  and  the  energy 
of  the  administration,  that  the  sawyers,  carpenters,  and 
other  mechanics  made  such  good  progress  with  their 
work  that  in  less  than  three  weeks  m>m  the  day  of 
landing  Government  House  was  completed,  and  the 
Chaplain  records  in  his  diary  on  the  9tn  March,  '^  The 
Lieui.-GoTemor  slept  in  his  house  for  the  first  time.*' 
This  first  wooden  Government  House  was  not  on  the 
same  site  as  the  brick  building  of  later  years,  but  stood 
on  the  spot  now  marked  by  the  main  entrance  of  the 
Town  Hall. 

So  soon  as  the  Lieut.-6ovemor  had  got  his  house  Cten.  Order, 
built  he  turned  his  attention  to  agriculture.  A  gang  of  ^^^  March, 
some  thirty  men  was  sent  to  prepare  ground  for  wheat  for 
the  use  of  the  settlement.  The  place  chosen  was  near 
the  locations  where  the  settlers  had  been  set  down  a 
month  before,  on  the  shore  of  a  bay  named  Farm  Bay. 
This  appears  to  have  been  at  Cornelian  Bay,  at  what 
was  long  known  as  the  Government  Farm,  but  is  now 
occupiea  by  the  Cornelian  Bay  Cemetery.  The  farm 
was  placed  under  the  charge  of  Mr.  Thomas  Clark,  who 
had  been  brought  out  fix>m  England  as  Agricultural 
Superintendent. 

Collins'  next  care  was  to  get  his  people  housed  under 
better  shelter  than  canvas  tenta  afforded.  They  were 
encouraged  to  use  their  spare  time  in  building  huts. 
This  was  an  employment  for  Saturday  afternoons,  for 
Sundays — after  service,  when  that  was  held — and  for  the 
occasioned  holidays  allowed  for  the  purpose  bv  the 
indulgence  of  the  Governor.  The  huts  were  of'^most 
primitive  construction,  being  for  the  most  part  what 
old  settlers  will  remember  under  the  name  of  wattle- 
and-dab— or  wattle-and-daub — with  a  rush  thatch.  Let 
me  give  you  an  idea  of  what  a  wattle-and-dab  hut 
was  like,  and  how  it  was  built.  Four  comer  posts  were 
stuck  in  the  ground,  and  upon  these  wall-plates  were 
rested  or  nailed  ;  further  uprights  were  then  added,  and 
long  rods  of  wattle  from  the  bush  were  interwoven  with 
the  uprights,  openings  being  left  for  door  and  windows. 
Mortar  was  then  made  of  clay  and  loam,  into  which,  was 
mixed  and  beaten  up  wiry  grass  chopped  up  as  a  substitute 
for  hair.  This  mortar  was  dabbed  and  plastered  against 
the  wattles  outside  and  in,  the  roof  covered  in  with  flag- 
grass,  a  chimnev  built  of  stones  or  turf,  a  door  and 
window  added,  tne  earthen  floor  levelled,  and  a  coat  of 
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West,  L,  35.  whitewash  completed  the  cottage.  It  is  said  that  the 
first  house  in  Hobart  was  a  wattle-and-dab  hut  built  by 
Lieut.  Lord  on  land  adjoining  Macquarie  House.  In 
less  than  two  months  aner  the  Ocean  and  Ladi/  Nelson 
had  anchored  in  Sullivan*8  Cove  the  huts  were  com- 
pleted and  the  people  were  all  provided  with  fairly 
comfortable  habitations,  occupying  a  line  from  the  Com- 
mercial Bank  to  the  Hobart  Club  in  Collins  Street,  and 
thence  along  the  edge  of  the  scrub  to  the  Australian 
Mutual  Provident  Society's  Building.  A  General  Order 
of  17th  April  enjoins  strict  attention  to  the  cleanliness 
and  order  of  the  huts,  and  to  precautions  against  danger 
by  fire. 

When  the  huts  were  finished  the  prisoners  were  at 
liberty  to  work  in  their  spare  time  for  the  officers  and 
settlers,  in  clearing  locations,  preparing  and  fencing  in 
gardens,  trenching  and  hoeing  the  ground  for  corn  or 
vegetables,  and  building  houses.  Labour  was  scarce, 
and  the  demand  being  greater  than  the  supply,  the  work 
people  were  not  slow  to  take  advantage  of  the  necessity 
by  demanding  exorbitant  prices  for  their  labour.  The 
aouse  became  so  considerable  that  by  General  Order 
(1st  June),  the  Lieut.-Govemor  appointed  a  Committee 
composed  of  the  civil  and  military  officers,  together  with 
three  of  the  settlers,  to  meet  on  Sunday  after  service  and 
fix  the  rate  of  wages.  The  new  prices  for  labour  were 
promulgated  by  General  Order  of  22nd  June.  Mechanics 
for  the  day  of  10  hours  were  to  be  paid  3s,  6d,f  and 
labourers  is,  6d.  For  felling  and  burning  timber,  20s, 
per  acre ;  for  grubbing  and  burning,  £4  per  acre ;  for 
breaking  up  new  ground,  £2  per  acre.  For  reaping 
wheat,  10*.  per  acre.  For  sawing,  Hs,  Ad,  per  100  feet. 
Splitting  7  feet  paliugs,  3s,  per  100 ;  5  feet  palings,  Is,  6</. 
ner  100.  Oyster  shells  for  lime,  3d.  per  bushel.  Thatch, 
od  per  bundle  of  0  feet  girth.  The  workmen  were  often 
paid  for  their  labour  in  provisions,  and  the  Order  fixed 
the  following  eauivalent  rates  : — Salt  beef,  Qd,  per  lb. ; 
Salt  pork,  \s. ;  Kangaroo,  %d,  per  lb. ;  Flour,  1#.  per  lb. 
So  that  for  a  day*s  work  of  10  hours,  a  labourer  could 
procure  1  lb.  of  pork  and  1^  lbs.  of  flour,  and  a  mechanic 
2  lbs.  of  beef  and  2  lbs.  flour.  Payment  for  labour, 
however,  was  often  made  in  a  more  objectionable  medium, 
Gen.  Order,  raw  spirit  At  a  very  early  period  the  Governor  issued 
S7th  Feb.  ^  stringent  order  against  this  most  pernicious  practice. 
Neveitneless,  in  spite  of  Grovernment  regulations  it 
continued  to  be  a  crying  evil,  and  for  many  a  long  year 
the  abuse  continued.     Many  a  Hobart  building  has 
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been  paid  for  ia  mm.   More  could  be  got  for  Bpirits  than 

for  cash.    A  bottle  of  rum  was  long  recomisea  currency 

for  jSI,  or  even  a  higher  value.    It  is  probable  that  very 

little  labour  in  those  early  days  was  paia  for  in  cash.    The  Collins  to 

want  of  specie  prevented  the  payment  of  the  salaries  of  the  HobAPt,  8rd 

officers  and  superintendents,  and  to  meet  this  difficulty,  ^^^'  ^^^' 

and  to  supply  the  officers  with  the  means  of  purchasing 

necessary  articles  brought  by  vessels  coming  from  Sydney, 

the  Commissary  was  directed  to  issue  small  promissory 

notes  of  not  less  than  £1  sterling  in  value.     These  were 

to  pass  in  circulation  until  specie  was  sent  out. 

The  little  camp  on  the  hill  above  Sullivan's  Cove 
must  have  been  a  grotesque  and  rough-looking  village, 
with  its  collection  of  wattle-and-dab  huts  thatched  with 
grass.  The  officers,  for  the  most  part,  still  occupied 
tents,  the  hospital  was  a  marquee,  and  the  only  piece  of 
architecture  making  any  pretence  to  be  a  civilised  dwel- 
ling was  the  wooden  cottage  of  the  Governor.  Hunter's 
Island  was  the  citadel  of  the  colony.  Here  all  the  stores 
were  kept  in  large  tents  under  a  strong  guard,  wliich, 
however,  did  not  always  prevent  robberies.  At  low 
water  the  island  could  now  oe  reached  by  the  sand-pit. 
The  approach  was  carefully  guarded,  and  the  most 
minute  regulations  were  laid  down  for  the  issue  of  stores 
and  provisions,  only  one  person  at  a  time  being  allowed 
to  come  up  to  the  store  tent.  Those  who  landed  at  the 
jetty  were  not  permitted  to  make  any  stoppage  at  the 
island ;  no  boat  was  allowed  to  land  passengers  at  the 
jetty  or  coroe  into  the  creek  after  sunset,  nor  was  any 
person  suffered  to  approach  the  island  afler  that  hour 
without  a  special  permit  from  the  Governor.  These 
precautions  were  necessary,  not  only  for  the  ])rotection  of 
the  stores,  but  to  secure  the  safety  of  the  boats,  always 
in  danger  of  seizure  by  intending  runaways.  The 
boats  were  moored  every  night  by  a  locked  chain,  a 
sentinel  was  always  on  guard  over  them,  and  one  of  the 
earliest  works,  afler  the  completion  of  Government 
House,  was  the  building  of  a  boat-house  for  their  security. 

Mr.  William  Collins  was  supreme  in  the  direction  of 
the  works  in  and  about  the  island,  and  the  Governor  was 
already  planning  the  erection  of  substantial  store-houses 
there,  in  which  the  precious  provisions  and  stores,  on 
which  the  very  existence  of  his  little  community  depended, 
mi^ht  be  safely  housed  beyond  the  reach  of  marauders. 
This  William  Collins  was  a  prominent  man  in  the  new 
colony,  a  position  which  his  training  as  a  master  in  the 
navy,  his  enterprising  character,  and  his  capacity  and 
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judgment  fully  juAtifie<L  His  adventurous  and  plucky 
voyage  in  an  open  boat  from  Port  Phillip  to  Port  Jack- 
son with  despatches  will  be  remembered.  Since  that 
time  he  had  done  good  service  in  examining  Port 
Dalrymple,  in  company  with  Surveyor-General  Harris 
and  Agricultural  Superintendent  Clark,  while  the 
Governor  was  still  lingering  at  Port  Phillip  undecided 
as  to  his  final  destination.  He  was  now  raised  to  the 
dignity  of  Harbour  Master  of  the  port,  and  was  a  person 
of  no  small  consequence  in  the  settlement. 
6th  Aug.  iao4^  The  Lieut.-Govemor,  in  his  despatches  to  the  Colonial 
Office,  enlarges  on  the  advantages  of  Hobart  fi>r  pur- 
poses of  commerce,  and  speaks  of  the  spot  chosen 
for  the  settlement  as  '^  a  port  the  advantages  of  which, 
when  once  known,  will  ensure  its  being  the  general 
rendezvous  of  all  shipping  bound  into  these  seas."  For 
the  present,  however,  merchant  ships  were  absolutely  for- 
bidden, under  severe  penalties,  from  enterinff  the  Derwent, 
Sydruy  except  in  case  of  absolute  necessity.     The  masters  of 

Gazette,25i\i  vessels  sailing  from  Port  Jackson  ior  Van  Diemen's 
March,  1804.  jjg^^^  had  to  enter  into  a  recognizance  of  £100,  and  two 
sureties  in  j650  each,  to  be  forfeited  if  they  landed  any 
person  or  took  any  one  away  without  the  Governor's 
written  permission.  No  one  but  the  Harbour  Master 
was  allowed  to  board  any  vessel  arriving  in  the  river. 
These  restrictions  on  merchant  ships  were  not  removed 
until  the  year  1813. 

But  while  trading  was  thus  prohibited,  the  develop- 
ment of  the  whale  fishery,  from  which  Hobart  in  after 
years  drew  so  much  wealtli,  early  engaged  the  Governor's 
Memo.  4th  attention.  By  his  desire  William  Collins  drew  up  a 
Ang.  1804.  scheme  for  the  establishment  of  an  extensive  whaling 
station  at  Sullivan's  Cove.  This  memorandum,  which 
was  forwarded  to  the  Secretary  for  the  Colonies  for 
his  approval,  is  well  written,  and  shows  that  the 
Harbour  Master  was  a  man  of  good  education  and 
shrewd  practical  sense.  He  works  out  a  plan  for  making 
Sullivan's  Cove  the  centre  of  a  South  Sea  sperm  whale 
fishery, — advising  on  the  description  of  the  vessels  to 
be  employed,  their  plant  and  equipment,  the  number 
of  men  required,  the  mode  of  their  remuneration  by 
lays  on  the  take,  the  necessary  local  superintendence, 
and  all  the  details  of  the  scheme,  with  an  estimate  of 

Erobable  profits.  The  sperm  whale  season  lasted  from 
)ecember  to  April.  William  Collins  says  that  when 
the  season  for  sperm  whales  and  for  sealing  on  the 
islands  was  over,  the  vessels  could  arrive  in  the  Der- 
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went  in  time  to  get  rid  of  their  catch,  and  then  pursue 
the  beach  whale  fishery,  which  commenced  early  in 
July  and  continued  until  September.  During  these 
months  Storm  Bay  Passage,  Fredeftck  Henry  Bay,  and 
the  Derwent  abounded  with  the  black  whale  or  right 
fish,  and  a  dozen  vessels  yearly  could  be  freighted 
and  sent  home  with  their  oil.  The  rteht  whale  was 
frequently  seen  in  the  Derwent  in  considerable  numbers 
out  of  tne  regular  season,  but  during  the  months  of 
July,  August,  and  September  they  were  so  numerous  in 
the  shoal  parts  of  the  river  that  from  his  tent  in  the 
camp  at  Sullivan^s  Cove  he  had  counted  as  many. as  50 
or  60  whales  in  the  river  at  one  time.* 

The  Lieut.*Govemor  had  his  time  fully  occupied  in 
directing  the  development  of  the  settlement.  Every- 
thing had  his  daily  supervision.  The  planning  of  the 
buildings,  the  clearing  of  the  ground,  the  marking  off  of 
gardens,  the  allotment  of  servants  to  the  officers,  the 
regulation  of  labour,  the  provisions,  the  stores,  the 
punishment  of  offences,  and  the  general  discipline  and 
regulation  of  the  people,  down  to  the  smallest  detail, 
required  the  personal  sanction  of  His  Honor.  In  addi- 
tion to  the  care  of  the  camp,  the  new  Government  farm 
demanded  his  constant  attention,  for  the  prosperity 
of  the  new  settlement  largely  depended  on  the  progress 
of  cultivation.  The  intervening  scrub  made  it  difficult 
to  reach  the  farm  by  land,  and  Henry  Hacking,  the 
Governor's  coxswain,  with  his  boat's  crew,  frequently 
pulled  His  Honor  to  Cornelian  Bay  to  inspect  the  work 
of  Superintendent  Clark  and  his  thirty  men,  who  had 
now  some  19  acres  in  crop,  and  to  pay  a  visit  to  the  settlers' 
locations  a  short  distance  beyond  at  Stainforth's  Cove. 
The  officers  of  the  settlement,  too,  had  little  spare  time 
on  their  hands,  for  the  Governor  was  eager  to  get  on 
with  the  public  buildings,  and  the  workmen  could  only 
be  kept  industrious  by  close  and  constant  supervision  and 
the  strictest  discipline.     The  Chaplain  was  probably  the 

*  Kuopwood  in  his  diary  (Ist  July)  speaks  of  whales  being  so 
numerous  in  the  river  that  his  boat  had  to  keep  close  along  the 
shore,  it  being  dangerous  to  venture  into  the  mid-channel.  The  Knopwood. 
Alexander  whaler,  Captain  Rhodes,  fished  in  the  Derwent  and 
Storm  Bay  Passage  from  August  to  the  end  of  October  in  this  same 
year,  and  went  home  a  full  ship.  There  are  persons  yet  living  who 
can  remember  the  time  when  bay-whaling,  as  it  was  caUed,  had 
not  ceased  to  be  profitable.  We  have  a  reminiscence  of  this  old 
industry  in  the  name  of  Tryway  Point,  by  which  one  of  the  promon- 
tories in  the  Derwent  is  still  sometimes  known. 
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only  really  idle  man  in  the  camp.  His  professional  duties 
were  not  heayy,  consisting  of  one  seryice  and  a  sermon 
on  Sundays^  when  the  weather  was  fine,  for  there  was 
no  building  large  enough  for  the  people  to  assemble  in. 
Occasionally  there  was  a  burial  or  a  marriage.  During 
Knopwood.  the  first  six  months  there  were  three  weddings.  On  Sun- 
day, the  18th  March,  Corporal  Gangell  of  the  Royal 
Marines  was  married  to  Mrs.  Ann  Skeltbom,  the  widow 
of  a  settler,  at  Goyemor  Collins'  house.  On  the  1st  July, 
at  the  same  place,  Mr.  Superintendent  Ingle  was  married 
to  Miss  Rebecca  Hobbs,  and  on  the  23rd  July,  Mr. 
Gunn  to  Miss  Patterson.  But  the  Chaplain  had  plenty 
of  idle  time.  His  poultry  yard  occupied  a  good  aeal  of 
his  attention,  and  he  chronicles  his  successes  with  sittings 
of  eggs,  and  the  raids  made  upon  his  hens  by  spotted 
cats,  which  he  occasionally  captured.  His  chief  resource 
was  his  gun.  During  the  first  fortnight  he  shot  quail  in 
the  camp,  on  one  occasion  putting  up  three  by  Mr.  Bow- 
den^s  marquee  and  bagging  them.  Bronze  wing  pigeons 
he  sometimes  shot.  On  the  13th  Mai-ch  he  Killed  his 
first  kangaroo,  adding — ^*  the  first  kangaroo  that  had  been 
killed  by  any  of  the  gentlemen  in  the  camp.^'  Many  a 
walk  through  the  adjoining  bush  he  took,  gun  in  hand, 
and  accompanied  by  his  dog  "Nettle."  Sometimes 
he  went  by  himself,  sometimes  with  his  man  Salmon, 
who  was  a  better  sportsman  than  his  master,  and  shot 
the  largest  kan^roo  recorded  as  being  killed  on  the 
present  site  of  Hobart.  Mr.  Knopwood  has  preseryed 
the  weight  and  measurements.  It  weighed  150  lbs.,  and 
measured  3  feet  10  from  the  tip  of  the  nose  to  the  root 
of  the  tail,  the  tail  being  3  feet  4  long,  and  16  inches  in 
girth  at  the  root.  Sometimes  Lieut.  Bowen,  or  some 
of  the  officers  from  Risdon  joined  the  Chaplain  in 
his  shooting  expeditions,  more  rarely  Suryeyor-General 
Harris,  or  Mr.  Humphreys,  the  mineralogist.  The 
parson's  skill  was  scarcely  equal  to  his  zeal,  for  though 
ne  extended  his  walks  as  far  as  the  Govemment  &rm 
and  the  settler's  locations  at  Stainforth's  Coye,  and 
game  was  fairly  plentiful,  the  diary  oflen  contains  the 
entry  "no  success."  It  was  not  altogether  the  loye  of 
sport  that  spurred  the  Chaplain  to  these  excursions — he 
went  to  shoot  something  for  dinner.  Twelye  or  fifteen 
months  of  salt  beef  and  salt  pork,  without  eyen  yege- 
tables,  would  haye  made  a  man  less  fond  of  good  things 
than  the  parson  long  for  a  change,  and  kangaroo  was 
greatly  appreciated.     Of  the  first  kangaroo  he  tasted  at 


BY  JAMBS  BACKHOUBB  WALKER.  239 

Port  Phillip,  he  says  ^'  and  verj  excellent  it  was."     He 

18  equally  emphatic  as  to  the  excellence  of  emu,  on  which 

he  mned  at  Risdon.     On  one  occasion  he  gave  a  dinner 

in  his  tent  to  all  the  civil  and  military  officer^.     Here  is 

the    bill   of  fare: — "Fish,    kangaroo   soup,  roast  kid 

saddle,  roast  kangaroo  saddle,  2  fowls   pellewed  with 

rice  and  bacon,  roast  pig."     Game  was  plentiful  at  the 

camp,  and  kangaroo  sold  at  Sd,  per  lb.    Sometimes  good 

hauls  offish  were  made.  Soon  after  his  landing,  the  Lieut.-  4th  Mar.  \Sd4, 

Governor  tells  Lord  Hobart  that  on  the  preceding  day  he 

had  served  out  328  lbs.  of  fish,  thereby  saving  164  lbs. 

of  salt  beef.     At  Risdon  game  was  much  more  abundant 

than  in  the  neighbourhood  of  the  Camp.   Kangaroo,  emu, 

ducks,  and  black  swans  were  very  plentiful.     Immense 

flights  of  black  swans  frequented  the  nver  above  Risdon 

in  the  breeding  season.     The  people  destroyed  them  so 

recklessly  that  the  Governor,  fearing  lest  such  a  valuable 

resource  for  fresh  food  might  be  extinguished,  issued  an 

Order  prohibiting  their  being  molested  during  the  breed-  lOih  March. 

ing  season.    This  first  game  law  was  one  of  the  earliest 

products  of  civilisation. 

We  have  little  information  respecting  the  numbers  of 
the  natives  about  the  neighbourhood  of  ihe  Camp. 
During  the  first  week  their  fires  were  seen  at  a 
little  distance,  and  Mr.  Knopwood  in  his  walks  saw 
many  of  their  huts.  There  is  no  doubt  that  they 
reconnoitred  the  strangers  closely,  but  they  were  very 
shy,  and  only  once  did  a  party  of  them  approach 
the  settlement.  Captain  Mertho  and  Mr.  Brown,  the 
botanist,  had  an  interview  with  them  on  the  beach 
near  Macquarie  Point,  but  could  not  induce  them  to 
venture  into  the  Camp.  They  were  probably  not  very 
numerous  about  Sullivaii's  Cove — at  any  rate  we  hear 
nothing' of  such  large  bodies  of  them  as  visited  Risdon 
and  caused  a  panic  on  the  3rd  May,  when  the  fatal 
affray  took  place.  At  other  places,  such  as  Frederick 
Henry  Bay  and  the  Huon,  they  were  numerous,  and 
quite  friendly  vMh  the  English. 

During  this  first  year  few  attempts  were  made  to  explore 
the  neighbouring  country.  In  a  former  paper  I  noticed 
Mr.  James  Meehan*s  exploring  trip  from  Risdon  in  the 
early  part  of  1804,  by  way  of  the  Coal  River  to  Prosser's 
Plains,  and  through  the  Sorell  district.  Of  Meehan's  jour- 
ney tliere  is  no  record,  except  the  track  of  his  route  given 
in  Flinders'  map.  The  few  officers  at  Sullivan's  Cove  had 
too  much  to  do  at  the  Camp  to  allow  of  their  leaving  it 
for  any  extended  excursions.     The  first  explorations  from 
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the  HGi>art  settlement  we]*e&iade*by  Mr.  Robert  Brown,* 
the  celebrated  botanist,  who  had  come  to  the  Derwent 
with  Collins'  settlers,  to  examine  the  flora  of  Tasmania. 
Lieut.  Bowen  had  ascended  the  river  for  some  distance 
above  Brid?ewater,  but  on  5th  March  Mr.  Brown^ 
accompanied  by  Cajit.  Mertho  and  Mr.  Knopwoody  mt 
oat  in  the  OcearCs  boat  on  a  more  extended  etploration. 
They  were  three  days  absent,  and  Knopwaod  says  they 
reached  a  spot  more  than  40  miles  fiom  the  Camp, 
where  was  an  extensive  plain,  with  very  few  trees-^pro- 
bably  Macquarie  Plains.  Gham^-^kangaroo,  emu,  and 
pigeons — ^was  abundant.  They  saw  maoy  traces  of  the 
blacks,  who,  however,  carefully  avoided  tliem.  Towards 
the  end  of  the  month  Brown  and  Humphreys,  with  a 
party  provisioned  for  ten  days,  made  a  further  attempt 
to  reach  the  sources  of  the  Derwent,  but  had  to  return 

Knopwood.  disappointed.  A  few  days  later  the  inde&tigable  botanist 
set  on  alone  through  the  bush,  intending  to  eo  to  tlie 
Huon.  He  was  unable  to  get  further  than  the  North 
West  Bay  River  ;  but  on  the  1st  May  he  and  Humphreys 
st&rted  again,  and  this  time  they  succeeded  in  reaching 
tl/e  Huon,  returning  to  the  Camp  after  an  absence  of 
sixteen  days.  Lieut.  Bowen  had  already  been  a  short 
distance  up  this  river,  and  had  given  but  a  poor  account 

Ibid,  of  the  couutiy.     In  June,  William  Collins,  the  Harbour 

Master^  went  in  the  white  cutter  to  Betsy^s  Island,  to  laud 
two  refractory  conviit^  there,  and  to  look  out  for  the 
anxiously  exnected  ship  Ocean^  with  the  rest  of  the  people 
from  Port  Phillip.  From  Betsy's  Island  Collins  pro- 
ceeded up  the  Huon  River.  He  was  away  a  fortnight, 
•and  on  his  return  reported  that  it  was  a  r^ry  favour- 
able site  for  a  settlement,  with  an  abundance  of  fresh 
water,  good  kind,  and  fine  trees.  He  saw  mftny  of 
the  natives,  who  were  friendly  and  took  him  to  their 
camp,  where  there  were  about  twenty  families.  Knop- 
wood says  that  on  this  trip  Collins  saw  three  of  tne 
native  *'  oetamarans,  or  small  boats  made  of  bark,  that 
would  hold  about  six  of  them." 

Ih\d^  18  June.  The  only  other  exploration  recorded  is  Surveyor- 
General  Harris'  survey  of  the  Hobart  Rivulet.  Harris 
was  accompanied  by  Mr.  Humphreys,  tlie  mineralogist, 
and  three  men.    They  followed  the  rivulet  to  its  source, 

*  Robert  Brown  was  a  botanist  of  ISuropean  reputation,  and  bia 
"  lV«dromus  Floras  NoTae-Hollandies  et  Insulse  Van  Diemen(London, 
1810],  is  still  a  standard  work.  He  arriTed  at  the  Derwent  in  the 
Lady  Nelson  early  in  February,  1804,  and  returned  to  Port  Jaakaon 
in  the  Ocean,  0th  August  in  the  same  year^ 
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ani  thence  went  to  the  top  of  the  mountain.  The  old 
plan  which  I  have  mentioned  was  probably  the  result  of 
this  suryey. 

It  will  be  remembered  that  when  the  Lieut.-Goyemor 
removed  his  people  to  Sullivan^s  Cove,  he  did  not  inter- 
fere with  Lieut.  Bowen  at  Risdon,  but  lefl  thai  officer 
in  charge  at  the  site  chosen  by  him  in  the  previous 
Septem^r.  It  was  not  until  after  Lieut.  Moore*s  &tal 
afiray  with  the  blacks  (Srd  May)  that  Collins  took  over 
the  command  of  the  unlucky  fiVst  settlement,  and  removed 
the  people  to  Sullivan's  Cove  preparatory  to  their  beine 
sent  back  to  Port  Jackson.  The  Risdon  colony  had 
been  named  "  Hobart,"  under  instructions  from  Governor 
King,  and,  on  the  abandonment  of,  that  place,  Collins 
appropriated  the  name,  and  called  his  new  settlement  at 
Sullivan's  Cove  "Hobart  Town."  This  name  it  i-etained 
until  1881,  when  the  Legislature  dropped  the  superflnous 
"  Town,"  and  reverted  to  the  simple  original  designation 
"  Hobart."  The  name  "  Hobart  Town "  first  appears 
in  a  General  Order  of  15th  June,  1804.  Hobart  Town 
was  henceforth  the  official  designation  of  the  colony  ; 
but  the  memory  of  the  first  encampment  lingered 
long  with  the  early  settlers,  and  at  that  time,  and  for 
long  years  afterwards,  even  as  late  as  the  year  1825,  the 
new  town  at  Sullivan's  Cove  was  familiarly  known  as 
"The  Camp." 

The  Lieut.-Govemor  had  now  been  settled  at  the 
Derwent  for  four  months,  and  as  yet  had  only  half  his 
establishment  with  him.  The  Lady  Nehon,  after  land-  Knopwood, 
ing  the  settlers  and  the  stores,  had  sailed  for  Port  Jack-  6ih  M^rch. 
son  early  in  March,  and  before  the  end  of  the  month  the 
Ocmn  also  had  left  for  Port  Phillip  to  bring  Lieut.  24tb  Mur^b. 
Sladden  and  the  remainder  of  the  people.  The  Ocean 
might  have  been  reasonably  expected  to  be  back  in  a 
month  at  furthest ;  but  week  after  week  went  by,  April 
and  May  had  passed,  June  was  well  advanced,  and  yet 
there  was  no  sign  of  the  missing  vessel.  The  Governor 
srew  yery  anxious,  and  almost  made  up  his  mind  to  give 
her  up  &r  lost.  The  Harbour  Master  was  sent  at  inter- 
vals to  Betsy's  Island  to  look  out  for  her,  but  returned 
without  news.  At  last,  on  the  22nd  June,  the  Governor's 
fears  were  set  at  rest  by  her  appearance  in  the  river. 
Lieut.  Johnson  landed,  and  reported  that  they  had  been 
83  days  on  the  vojaffe,  during  which  they  had  had 
violent  gales,  the  ship  Hiaving  been  under  ba^  poles  for 
days  at  a  time,  the  captain  hour  by  hour  expecting  her  to 
founder.    It  took  hex  three  days  to  come  up  the  riveri 
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making  her  total  passage  36  days.  The  misery  and  semi- 
starvation  of  those  wretched  five  weeks,  during  which 
they  were  cooped  up  and  tossed  about  in  that  litUe  vessel 
of  480  tons,  were  not  soon  forgotten  by  her  160  pas- 
sengers. The  live  stock  brougnt  in  the  Ocean  also 
sufiered  severely  during  the  long  rough  passage,  and 
Collins  ruefully  enumerates  the  losses,  which  he  could 
ill  afford,  seeing  that  the  whole  of  the  live  stock  at  the 
settlement  at  the  end  of  July  consisted  of  only  20  head  of 
cattle,  60  sheep,  and  some  pigs,  goats,  and  poultry. 

The  reinforcement  of  people  he  had  received  now 
bi'ought  up  the  strength  of  the  Governor's  establishment 
to  433  persons — viz.,  358  men,  39  women,  and  36 
children.*  The  new  arrivals  were  temporarily  distributed 
amongst  the  huts 'already  built,  and  the  considerate 
Governor  allowed  them  a  few  days*  exemption  from  work 
to  enable  them  to  build  themselves  houses.  He  was  so 
pleased  with  Lieut.  Sladden*s  report  of  his  little  detach- 
ment of  marines  that  he  issued  a  Garrison  Order 
commending  them,  and  expr^sing  his  gratification  at 
their  soldierlike  demeanour.  His  civil  staff  was  now 
complete.  Mr.  Leonard  Fosbrook,  the  Deputy  Com- 
missary-General, who  had  been  lefl  at  Port  Phillip  in 
charge  of  the  stores  and  live  stock,  was  quartered  in  a 
Gen.  Older,  marquee  on  Hunter's  Island.  Three  magistrates  were 
20th  June.  appointed  under  a  Commission  from  tne  Govemor- 
Genei'al  King.  This  first  Tasmanian  Commission  of  the 
Peace  consisted  of  the  Rev.  Robert  Knopwood,  Lieut. 
Sladden,and  Surveyor-General  Harris.  The  night  watch 
was  also  reorganised,  and  placed  under  the  direction  of 
Mr.  Wm.  Thos.  Stocker,  who  in  after  years  became  a 
respected  citizen  of  Hobart  as  the  proprietor  of  the  best 
inn  m  the  town,  the  Dement  Hotels  situated  in  Elizar 
beth-street,  on  the  spot  now  occupied  by  Mr.  Henry 
Cook's  tailors'  shop.  Collins  was  not  altogether  satiis- 
fied  with  this  nignt  watch,  for  he  had  to  complain  of 
frequent  robberies,  which  he  characterised  as  a  disgrace 
to  tne  settlement,  and  which  he  was  of  opinion  could  not 
have  been  perpetrated  if  the  watch  had  been  properly 
vigilant.     Sucn  irregularities  were,  no  doubt,  inevitable 

*The  i^tum  is  printed  In  the  Appendix.  It  bears  date  July, 
1B04,  and  is,  presumably,  the  record  of  the  muster  taken  about  three 
weeks  after  the  Oemn'9  arrival,  and  referred  to  In  General  Order, 
17th  July.  It  does  not  include  Lieut.  Bowen's  Risdon  people,  who 
were  separately  victualled.  A  comparison  of  figures  leads  to  the 
belief  that  it  does  include  the  few  prisenersselected  from  the  Risdon 
establishment,  and  whom  Collins  retained  at  the  Derwent 
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with  the  class  of  people  the  Governor  had  to  control ; 
bat|  for  all  that,  the  communitj,  taking  all  things  into 
consideration,  seems  to  have  been  &\t\j  orderly  and  well 
behaved,  and  to  have  been  free  from  the  flagrant  abuses 
and  general  demoralisation  which  disgraced  the  earlv 
years  of  the  Port  Jackson  settlement,  and  which 
afterwards  sprung  up  in  this  colony  under  less  capable 
governors  than  Collins. 

That  Collins  must  have  had  first-rate  qualities  as  a 
ruler  is  evidenced  by  the  fact  of  the  rapid  progress  made 
by  the  colony  during  the  first  six  months  of  its  existence — 
from  February  to  the  beginning  of  August — the  time 
coTcred  by  the  present  paper.  When,  on  the  9th  August, 
1804,  the  Ocean  sailed  for  Port  Jackson  with  Lieut. 
Bowen  and  the  rest  of  the  Risdon  people,  whom  the 
Governor  was  so  glad  to  be  rid  of,  the  new  settlement  at 
Sullivan's  Cove  was  already  organised,  and  with  every 
prospect  of  permanent  success. 

Afier  the  lapse  of  well  nigh  a  century,  we,  the  inhabi- 
tants of  the  fair  city  which  has  arisen  on  the  site  of  the 
Camp  of  1804,  would  show  ourselves  strangely  unmindful 
of  wnat  we  owe  to  the  past  if  we  did  not  hold  in  honour 
the  name  of  David  Collins,  and  if  we  failed  to  keep  in 
grateful  remembrance  the  sagacity  and  energy  which  he, 
our  first  Lieut-Governor,  displayed  in  the  founding  of 
Hobart,  85  years  ago. 
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APPENDIX. 


RETURN  of   InhabitanUt    at  the  Derwent  River^ 
Van  Diemen*9  Land,  Jvly^  1804. 

Men.  Women.  Childitm. 

Ciyil  Department 18  5  9 

Military  Department  48  9  8 

Prisoners    279  2 

Prisoners'  wives  and  children 16  8 

Settlers    13  7  16 

868  89  36 

Total  483 

NoTB. — ^Thii  return  does  not  include  the  people  bolonghig  to 
Lieut.  Bowen's  RiMlon  Settlement,  who  were  tent  back  to  Port 
Jadcioii  bj  the  Ocean,  9th  August,  1804. 


Free   Settlers. 

The  names  of  the  free  settlerB  were  sent  with  a  letter 
of  April  5th,  1803,  from  Mr.  Sullivan  to  Lieat-Gk>vemor 
CoUina.— Labilliere*8  ''Early  History  of  Victoria,"  i.,  148. 

"  LIST  of  Persons  who  have  obtained  Lord  Hobarfs 
permission  to  proceed  to  Port  PhiUip. 

Nunei.  OooupAtions.      Bemarki. 

Mr.  Collins Seaman 

Edw.  Newman Ship  carpr. 

Mr.  Hartley Seaman 

Edwd.  F.  Hamilton. 

John  J.  Gravie. 

Mr.  Pownall. 

A  female  servant 

Thos.  Collingwood     Carpenter 

Duke  Charman. 

John  Skilthome  ...    Cutler 

Anty.  Fletcher Mason 

T.  R.  Preston  Pocket-book  maker." 

[This  Uit  is  incomplete.] 
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RETURN  of  the  Officen,  Superintendent*^  and  Over- 
»eer»  belonging  to  the  Civil  JEstablishment  at  Hohart 
Town^  River  Derwent^  Van  Diemen's  Land,  [July. 
1804.] 


Kama. 


Darid  Collins,  Esq 

Rev.  Robt.  Knop- 

wood 
Benjn.  Barbauld ' 

Wm.  I' Anson 

Mattw.  Bowden 

Wm.  Hopley 

Leond.  Fosbrook 

Geo.  Prid.  Harris 
A.  W.   H.   Hum- 

phreys* 
Wm.  dollins* 

Thos.  Clarke 

Wm.  Patterson 

Wm.  Nicholls* 
John  Jubal  Sutton  * 
Richd.  Clark* 
John  Ingle  ^ 
Wm.  Parish » 


Appotntmentfl. 


Lt-Govemor 

Chaplain 

Depty.  Judge 

Advocate 
Surgeon 

1st  Asst.  Sur- 

nn 
sst.  Sur- 
geon 
Depy  .Commis- 
sary 
Depy.Surveyor 
Mineralogist 

Harbour  Mas- 
ter 
Superintendent 

Ditto 

Ditto 
Ditto 
Ditto 
Overseer 
Ditto 


Where 
diqxMcd. 


At  Hobart 
Town 
Ditto 

InEngland 
on  leave 

At  Hobart 
Town 
Ditto 

Ditto 

Ditto 

Ditto 
Ditto 

Ditto 

At  Farm 

Bay 
At  Hobart 
Town 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Date  of 
Appolutment. 


2  April,  1804 


21Jany.l804 
27Feby.   „ 
1  June     ,, 


*  Mr.  Barbauld  never  came  oat  to  the  Colony.        '  AfterwaiHla 
Police  Magtatrate  at  Hobart.  '  Came  out  as  a  free  settleir. 

*  Came  out  as  a  free  settler ;  appointed  Superintendent  of  Car- 
penters at  Port  Phillip.  *  Came  out  as  Corporal  of  Mai  iaes. 
"Came  with  Lt.  Bowen  to  Risdon  in  Sept.,  1809,  as  a  free  settler ; 
appointed  Superinteodent  of  Matons.  ^  Appointed  at  Port  Phillip ; 
seem  to  have  been  free  settlers. 
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QUARTERLY  emphmnmt  of  the  Prisoners  in  His 
Majettkfs  Settlement^  I>ern>ent  River^  Van  DiemerCs 
Land,  July,  1804. 

Agriculture  and  Stock. 

Overseers 2 

Agriculture  on  the  public  account   28 

Care  of  Government  Stock    6 

—  as 

Buildings, 

Stone  Cutters  and  Masons 8 

lawyers  and  Timber  Measurer 11 

Carpenters  and  Labourers 11 

Blacksmiths,  Armourer,  Tinman,  and  File  Cutter...  8 

Lath  and  Pale  Splitters 2 

Bricklayers.  Plasterers,  and  Labourers  10 

Lime  and  Charcoal  Burners 5 

Timber  Carriage 26 

—  76 
Boat  Builders,  ifc. 

Shipwrights  and  Caulkers 3 

Labourers 1 

—  4 
Various  Employments, 

Clerks    2 

Overseers 7 

Taking  care  of  Government  Huts    4 

Public  Stores  and  Cooper  at  ditto    5 

Boats*  Crews    21 

Government  Gh&rdens 7 

Town  Gang 88 

Night  Watch   7 

Attending  Hospital 6 

Bellringer  and  Barbers  3 

Tailors  and  Shoemakers 6 

Printer; 1 

Thatchers  and  Toolhelver 5 

Cook,  Baker,  and  Drummers  to  the  R.  M.  Detach- 
ment    4 

Jail  Gang 1 

Tanner  and  Gluemaker 1 

—  118 
Servants. 

To  Commissioned  Officers,  Civil  and  Military  21 

To  Superintendents  and  Overseers  8 

To  Non-commissioned  Officers  of  the  Royal  Marines    2 
To  Settlers    1 

—  32 
Sick  and  Convalescent 14 

Total    279 
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RETURN  of  Live  Stock  in  His  Majesty's  Settlement, 
Derwent  River,  Van  Diemen^s  Land,  4th  August, 
1804. 


To  whom  belonging. 

n 

1 

1 

1 

i 

ii 

Goyernment 

21 

••• 
... 

••• 

39 
1 

1*2 
9 

••• 

••• 
2 

13 
3 

16 

20 

fl 

7 

9 

Lieut.-Governor  Collins 

MiUtory  Officers  

Civil  Officers 

Settlers  and  others    

87 
22 
36 
83 

0 

21 

61 

18 

56 

178 

248 


Discussion. 


Mr.  NiCHOLAJS  Bbown  said  the  very  clear  historical  account 
thej  had  been  listening  to  formed  a  very  fitting  sequel  to  the 
papers  which  Mr.  Walker  had  previously  read  and  which  he 
was  glad  to  say  had  been  printed  as  a  Parliamentary  paper. 
He  was  very  pleased  that  Mr.  Walker  had  dealt  with  these 
matters  in  such  an  interesting  way,  and  he  thought  they  were 
all  amply  rewarded  for  any  expense  which  had  been  incurred 
by  employing  Mr.  Bonwick  in  collecting  the  information,  and 
they  were  especially  indebted  to  Mr.  Walker  for  the  way  in 
which  he  had  handled  the  subject. 

Mr.  McCltmont  thought  it  would  be  a  good  thing  if  the 
papers  were  published  in  a  more  popular  form  than  as  a  mere 
record  of  tha  Society's  proceedings. 

Mr.  Walkbb  said  there  was  a  large  number  of  the  early 
documents  relating  to  Tasmania,  and  the  Society  might 
endeavour  to  get  the  Government  to  publish  a  selection  of 
them.  Another  thing  he  hoped  was  that  the  Government 
would  continue  to  employ  Mr.  Bonwick  collecting  these 
documents.  He  had  only  gone  as  far  as  1806,  and  he  might 
go  on  to  the  death  of  Collins  through  Governor  Davey's  term 
of  office,  and  possibly  part  of  Sorell's.  As  the  settlers  went 
through  some  very  great  privations  a  selection  of  these 
documents,  if  published,  would  be  of  very  great  interest  and 
value. 

Mr.  B.  M.  Johnston  thought  if  the  sequence  of  papers 
which  Mr.  Walker  had  undertaken  to  prepare  were  published 
in  the  form  of  a  hand-book  they  would  be  better  for  general 
reference  and  become  more  popular.  If  the  series  of  papers 
were  reproduced  in  this  form  they  would  be  much  better  and 
more  valuable  than  publishing  a  few  disconnected  documents. 
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NOTES  ON  A  QEUB  POUND  INPESTINa  THE 
OBCHAEDS  OP  HOBAET,  WITH  A  PEW 
EEMAEKS  ON  THE  SUBJECT  OP  INSECT 
PESTS   GENERALLY. 

By  Alex.  Moeton,  PIj.S. 

On  the  9th  of  Noyember  I  reoeiyed  a  number  of  cherries 
fipom  Mr.  B.  Walker,  of  Hobart,  which  were  infected  with 
a  small  grub.  After  examination,  I  am  led  to  belieye  that 
the  grub  is  identical  with  a  natiye  of  the  United  States,  known 
there  as  the  plum  curculio  (Conotraeleltu  nenuphar),  of  the 
family  Curcuhonide.  I  understand  it  was  first  noticed  about 
Hobart  last  year,  but  has  enormously  increased  since  its  first 
approach,  and  is  attacking  the  best  kinds  of  cherries,  such  as 
tne  Plorence  and  Bigaroo.  It  is  so  destructiye  that  the  most 
▼igorous  measures  should  be  taken  by  orchardists  in  whose 
gardens  it  appears  to  preyent  it  spreading  to  places  as  yet  free 
from  its  rayages.  Prom  William  Saunder's  "  Insects  injurious 
to  fruit,"  I  extract  the  following : — "  This  insect  is,  without 
doubt,  the  greatest  enemy  the  plumgrower  has  to  contend  with, 
for  when  allowed  to  pursue  its  course  unchecked  it  often 
destroys  the  entire  crop.  The  perfect  insect  is  a  beetle 
belonging  to  a  family  known  under  the  seyeral  names  of 
curcunos,  weeyils,  and  snout  beetles.  It  is  a  small,  rough, 
greyish,  or  blackish  beetle,  about  one-fifth  of  an  inch  long, 
with  a  black  shining  hump  on  the  middle  of  each  wing  case, 
and  behind  this  a  more  or  less  distinct  band  of  a  dull  ochre 
yellow  colour,  with  some  whitish  marks  about  the  middle.  The 
snout  is  rather  short.  The  female  lays  her  eggs  in  the  young 
green  firuit  shortly  after  it  is  formed,  proceeding  in  the  foQowing 
manner :  Alighting  on  a  plum,  she  makes  with  her  jaws,  which 
are  at  the  end  of  her  snout,  a  small  cut  through  the  skin  of  the 
fruit,  then  runs  the  snout  obliquely  under  the  skin  to  the  depth 
of  about  one-sixteenth  of  an  inch,  and  moyes  it  backward  and 
forward  until  the  cayity  is  smooth  and  large  enough  to  receiye 
the  e^g  to  be  i)laced  in  it.  She  then  turns  round,  and 
dropping  an  egg  into  it,  again  turns  and  pushes  it  with  her 
snout  to  the  end  of  the  passage.  Subsequently  she  cuts  a 
crescent-shaped  slit  in  front  of  the  hole  so  as  to  undermine  the 
egg  and  leaye  it  in  a  sort  of  flap,  her  object  apparently  being 
to  wilt  the  piece  around  the  egg  and  thus  preyent  the  growing 
fruit  from  crushing  it.  The  whole  operation  occupies  about 
fiye  minutes.    The  stock  of  eggs  at  tiie  disposal  of  a  single 
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female  Has  been  varioiulj  estimated  at  from  60  to  100,  of 
which  she  deposits  from  5  to  10  a  daj,  her  activity  varying 
with  the  temperature.  In  warm  and  genial  weather  it  will 
hatch  in  3  or  4  days,  but  in  cold  and  chilly  weather  it  will 
remain  a  week  or  ereia  longer  without  hatching.  The  youDff 
larva  is  a  tiny  and  footless  grub,  with  a  homy  head.  R 
immediately  begins  to  feed  on  the  green  flesh  of  the  fruit, 
boring  a  tortuous  channel  as  it  proceeds  until  it  reaches  the 
centre,  where  it  feeds  around  the  stone.  It  attains  its  fiidl 
growth  in  from  3  to  5  weeks,  when  it  is  about  2-5ths  of  an 
inch  long,  of  a  glassy  vellowish-white  colour,  with  a  light 
brown  head,  a  pale- line  along  each  side  of  the  body,  a  row  of 
minute  black  oristles  below  the  lines,  a  second  row,  less 
distinct,  above,  and  a  few  pale  hairs,  towards  the  hinder 
extremity.  The  insect  is  single  brooded,  the  beetle  hibernating 
in  secluded  spots,  under  the  loose  bark  of  trees,  and  in  other 
spots.  Besides  the  plum,  the  peach,  nectarine,  and  apricot 
also  suffer  much  from  its  attacks,  aad  ii  is  very  injurious  to 
the  cherry.  When  the  plum  curculio  is  alarmed  it  suddenly 
folds  its  legs  close  to  its  body,  turns  the  snout  under  its  breast, 
and  falls  to  the  ground,  where  it  remains  motionless,  feiening 
death.  Advant^^  to  be  taken  of  this  peculiarity  to  catch  and 
destroy  the  insect,  a  sheet  to  spread  under  the  trees,  and  the 
tree  and  its  branches  are  suddenly  jarred,  when  the  beetles  fall 
on  the  sheet,  where  they  may  be  gathered  up  and  destroyed." 
This  extract  will  sufficiently  show  the  serious  nature  of  the 
new  invasion,  and  it  seems  to  me  of  sufficient  importance  to 
sound  a  note  of  alarm  on  the  subject.  How  can  we  best  deal 
with  the  insect  pests  that  are  injurious  to  fruit  P  The  question 
must  be  answered  if  the  fruitgrowing  industry  is  to  live,  and 
answered  in  a  vigorous  and  indusputable  fashion,  or  the  industry 
wiU  utterly  perish.  We  have  in  our  midst  not  one  pest 
but  many,  and  though  some  of  the  fruit  injectors  have  a 
general  uowledge  of  the  codlin  moth,  there  ib  probablv  not 
one  qualified  to  deal  with  any  new  pests  that  may  be  developed. 
What  we  need  is  to  have  one  competent  practical  entomologist, 
with  a  knowledge  of  actual  orchard  work,  to  take  charge  of 
the  entire  department,  make  such  regulations  as  he  may  see  to 
be  necessary,  and  be  responsible  only  to  Parliament.  As  no 
country  in  the  world  has  paid  so  much  attention  to  the  subject 
as  America,  it  might  be  necessary  to  send  there  for  the  man 
we  require,  but  no  time  should  be  lost  in  setting  in  motion  the 
machiAsry  for  the  subjugation  of  our  insect  foes.  Another 
aspect  of  the  same  subject  is  the  danger  we  incur  in  importing 
fruit  from  the  United  States.  When  we  know  that  in 
Arnica  ;there  are  210  species  of  insects  known  to  be  injurious 
.to  i^ples,  the  gravity  of  the  danger  in  introducing  American 
fruit  to  Tasmania  may  be  understood*    Dn  Packard,  a  well* 
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known  entomolog^t,  has  estimated  that  there  are  within  the 
limits  of  the  United  States  60,000  species  of  insects ;  another 
writer  says,  that  of  the  825,000  species  of  insects  known  to 
exist  by  name  and  description,  25,000  belong  to  the  United 
States.  Of  these  16,000  at  least  would  be  regarded  as 
injurioos,  from  preying  u^on  material  serviceable  to  man.  Of 
these  7,000  or  8,000  may  justly  be  regarded  as  fruit  destroyers. 
A  writer  in  America,  referring  to  the  increase  in  insect  pests, 
thus  writes: — "The  fruitgrower  can  no  longer  ignore  the 
insects  as  insignificant  objects  in  nature  almost  unworthy  of 
regard.  The  myriad  hosts  confront  him  on  every  side,  and 
demand  his  attention.  They  claim  the  choicest  products  of 
his  labour,  not  a  tithe  of  them,  which  might,  perhaps,  be 
granted,  but  the  entirety.  It  is  a  struggle  for  mastery,  in 
which  he  must  conquer  the  insect,  or  the  insect  will  conquer 
him."  It  is  to  be  hoped  that  Parliament  will  seriously 
consider  this  matter  and  devise  nrompt  measures,  in  the 
interests  of  the  whole  colony,  for  the  eradication  of  enemies 
that  seriously  threaten  one  of  the  most  important  industries 
in  Tasmania.  In  the  meantime,  let  the  orchardists  bestir 
themselves  and  remove  the  breeding  grounds  that  many  of 
them  considerately  leave  to  encourage  the  growth  and  spread 
of  insects.  Let  them  see  to  it  that  no  long  grass  or  weeas  are 
allowed  to  now  in  their  orchards,  that  all  trees  are  planted  at 
a  considerable  distance  from  fences  or  fallen  timber,  and  that 
all  rubbish  in  the  orchard  be  promptly  and  constantly  burned. 
Then  the  pests  would  be  kept  at  any  rate  within  manageable 
limits,  and  the  losses  would  be  considerably  reduced.  With  a 
view  of  studying  the  development  of  the  Curculio,  and  any 
other  insects  that  infest  Tasmanian  orchards,  Mr.  Creswell,  the 
Chairman  of  the  Hobart  Fruit  Board,  has  kindly  promised  to 
be  good  enough  to  have  forwarded  to  me  grubs  in  different 
stages  of  development,  and  at  different  seasons,  and  am  about 
procuring  a  case  for  their  reception,  in  which  their  changes  and 
development  may  be  noted.  I  have  also  written  to  several 
prominent  entomologists  in  America  on  the  matter,  and  hope 
during  next  session  to  give  some  further  infonnation  on  the 
subject. 
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THE  PRESIDENT'S  ADDRESS. 


Fbllowb  of  the  Royal  Sogibtt  of  Tasmania, — ^Following 
the  precedent  of  the  last  two  sessions,  during  which  I  have  had 
the  honour  of  holding  the  office  of  your  President,  I  now 

Eroceed,  on  this  our  closing  meeting  for  1889.  to  sum  up 
riefly  the  results  of  the  session.  The  number  of  our  Fellows 
has  increased  since  last  year,  and  the  additions  to  our  library 
have  been  most  satisfactory.  The  attendance  at  our  meetings 
has  been  much  larger  than  in  previous  sessions,  and  owing 
mainly  to  the  general  interest  attaching  to  many  of  the 
papers  submitted,  and,  perhaps,  to  some  extent,  to  a  sug- 
gestion  I  made  at  our  opening  meeting,  more  members  have 
taken  part  in  the  discussion  of  papers  than  has  hitherto  been 
the  case,  and  in  this  way  our  meetmgs  have  been  made  more 
lively  and  interesting.  And  here  I  must  say  one  word  in 
conmiendation  of  the  full  and  accurate  reports  which  the 
Press  have  been  good  enough  to  give  of  our  proceedings,  and 
I  am  happy  to  place  on  record  the  fact  that  I  have  found 
persons  in  all  parts  of  the  island  taking  a  deep  interest 
m  what  goes  on  at  our  meetings,  of  which  they  would  have 
known  nothing  except  from  the  reports  in  the  newspapers. 

The  close  association  of  our  Society  with  the  Museum,  with 
which  we  have  many  objects  in  common,  justifies  me  in 
referring  to  the  very  important  addition  made  during  the 
session  to  the  accommodation  of  the  Museum  by  the  opening 
of  a  new  wing.  It  will  be  in  your  recollection  that  it  was  at 
a  meeting  held  in  this  room  on  22nd  May  last  that  I  per- 
formed the  pleasing  duty  of  declaring  this  new  wing  to  be 
open.  On  that  occasion  I  referred  to  the  excellence  of  the 
description  and  classification  adopted  by  our  Curator,  and 
since  that  time  Professor  Flower,  F.R.S.,  the  President  of 
the  last  meeting  of  the  British  Association  held  at  Newcastle- 
on-Tyne  on  September  11,  devoted  a  considerable  portion  of 
his  address  to  pointing  out  the  extreme  importance  of  the 
classification  and  descriptions  of  specimens  in  Museums.  He 
goes  so  far  as  to  Gfay  that  a  well-arranged  Museum  should  be 
'^  a  collection  of  instructive  labels  illustrated  by  well-selected 
specimens."  The  Curator,  he  says,  **  must  carefiilly  consider 
the  object  of  the  Museum,  the  'class  and  capacities  of  the 
persons  for  whose  instruction  it  is  founded,  and  the  space 
available  to  carr^  out  this  object.  He  will  then  divide  the 
subject  to  be  illustrated  into  groups,  and  consider  their 
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relatire  propoTtions,  according  to  which  he  will  plan  out  the 
space.  Large  labels  will  next  be  prepared  for  the  principal 
headings,  as  the  chapters  of  a  book,  and  smaller  ones  for  the 
yarions  sub-divisions.  Certain  propositions  to  be  illustrated, 
either  in  the  structure,  classification,  geographical  distribu- 
tion, geological  position,  habits,  or  eyolution  of  the  subjects 
dealt  with,  will  be  laid  down  and  reduced  to  definite  and 
concise  language.  Lastly  will  come  the  illustratiye  8i>e«imens, 
each  of  wUch,  as  procured  and  prepared,  will  fall  into  its 
appropriate  place.  As  it  is  not  always  easy  to  obtain  these  at 
the  time  they  are  wanted,  gaps  will  often  have  to  be  left,  but 
these,  if  properly  utilised  by  drawings  or  labels,  may  be  made 
nearly  as  useful  as  if  occupied  by  the  actual  specimens."  He 
says  fbriher : — ''  A  local  coUection,  illustrating  the  fauna  and 
flora  of  the  district  should  be  part  of  every  such  museum." 
This  description  of  what  a  museum  should  be  exactly  accords 
with  the  method  pursued  by  our  Curator,  and  I  think  it  is  a 
matter  of  which  we  may  well  be  proud,  that  we  have  been  for 
some  time  and  are  now  proceeding  in  this  respect  upon  the 
exact  lines  laid  down  by  so  great  an  authori^  as  Professor 
Flower.  I  have,  perhaps,  now  spoken  of  the  Museum  as  far 
as  is  admissable  on  an  occasion  of  this  sort,  but  as  I  have  re- 
ferred totheadditionof  thenew  wiDg,  I  cannot  pass  over  in  silence 
the  appropriation  of  part  of  it  to  form  the  nucleus  of  an  Art 
(Gallery,  and  I  am  sure  you  all  unite  with  me  in  hoping  that 
this  may  develop  and  increase  the  taste  and  love  for  art 
amongst  us. 

We  have  held  eight  meetings  this  session,  and  have  had 
some  very  admirable  papers  submitted  to  us.  On  our  first 
meeting  Mr.  Benson  read  a  very  interesting  paper  on  the 
question  of  popularising  scientific  societies  by  supplementing, 
not  by  subverting,  their  work,  and  while  our  Society,  who 
have  carefully  considered  this  matter,  have  not  yet  seen 
their  way  to  give  effect  to  Mr.  Benson's  excellent  sugges- 
tion, it  is  satisfiictory  to  note  that,  under  the  auspices  of  the 
Technical  Education  Board,  several  interesting  popular 
lectures,  which  have  been  well  attended,  have  been  delivered 
in  connection  with  such  scientific  subjects  as  ''Human  Phsyio- 
logy,"  "Chemistry,"  and  "Art  in  Kelation  to  Construction." 
Acting  upon  a  suggestion  of  mine  made  some  time  ago  that  our 
Society  might  deidwith  a  wider  range  of  subject8,Mr.  Johnston 
has  submitted  to  us  to-night  a  very  elaborate  paper,  and  a 
very  able  paper,  as  all  his  papers  are,  on  "  Eoot  matters  in 
social  and  economic  problems."  This  subject  is  far  too  wide, 
covering  as  it  does  the  whole  range  of  economic  science, 
to  admit  of  discussion  without  much  study  and  consideration, 
but  I  hope  that  'next  session  we  may  have  some  interesting 
discussions  upon  it. 
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In  Oeology  we  have  had  papers  on  '<  The  Iron  Blow  at  the 
Linda  Gold-fields/'  bj  Mr.  G.  Thureau  and  Mr.  B.  M. 
Johnston,  and  on  the  discoTery  of  a  fossil  fish  by  Mr.  S.  M. 
Johnston  and  Mr.  A.  Morton,  which  they  did  me  the  honour 
to  name  after  me,  Acrolepi$  HamiUowL  Mr.  Johnston  also 
laid  before  us  a  paper  supplementary  to  one  pteviously 
submitted  by  him,  giving  additions  to  the  list  of  Upper 
Palfldozoic  fossils. 

In  ornithology  Col.  Legge  submitted  a  paper  on  the 
Australian  Curlew,  and  Mr.  Morton  called  attention  to  one 
or  two  rare  birds,  of  which  specimens  have  recently  been 
obtained  for  the  Museum. 

In  astronomy  we  have  had  papers  from  our  valued  con* 
tribntor,  Mr.  A.  B.  Biggs,  on  ''  A  new  dark  field  micrometer 
for  double  star  measurements,"  or  '*  Observations  of  tiie 
comet  of  July  and  Atgust,  1889,  taken  at  Launceston,"  and 
on  recent  measurements  of  *'  a  Centauri." 

An  interesting  question  respecting  smut  in  grain  was  raised 
by  a  letter  from  Mr.  Joseph  Barwick,  and  was  commented  on 
in  papers  submitted  by  Mr.  F.  Abbott  and  Mr.  T.  Stephens ; 
and  another  question  raised  by  the  same  gentleman  (Mr. 
Barwick)  respecting  the  value,  probable  extent  and  source 
of  supply  of  the  salt  to  be  found  in  what  is  known 
as  the  Salt  Pans  in  the  Midland  district,  gave  rise  to  some 
interesting  discussion. 

Mr.  J.  H.  Maiden,  Curator  of  the  Technological  Museum, 
Sydney,  a  corresponding  member  of  our  Socie^,  was  good 
enough  to  send  us  a  paper  on  Australian  and  Tasmanian 
Sandarach,  pointing  out  its  value  as  an  article  of  commerce. 

Dr.  Hardy  read  a  paper  on  a  case  of  poisoning  of  a  child 
by  eating  a  portion  of  the  trumpet  lily  flower,  in  which  he 
suggested  that  much  valuable  information,  from  a  medical 
point  of  view,  might  he  obtained  from  an  investigation  into 
the  properties  of  the  Australian  flora.  I  ventured  last  year 
to  appeal  to  the  medical  fellows  of  our  Society  to  do  some 
work  for  us,  and  I  hope  that  next  session  we  may  have  further 
contributions  from  Dr.  Hardy,  and  also  from  other  of  our 
medical  friends. 

We  have  had  to-night  some  valuable  notes,  by  Mr.  A. 
Morton,  on  an  insect  found  infesting  the  orchards  of  Hobart, 
with  a  few  remarks  on  the  subject  of  insect  pests  generally, 
a  matter  of  great  importance  in  a  fruit-growing  community 
like  ours. 

At  our  June  meeting  a  very  interesting  letter  was  read  from 
the  Hon.  Stanley  Dobson  on  the  height  of  tnes,  pointing  out 
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that  in  Victoria  this  had  been  greatly  exaggerated,  and  asking 
for  information  as  to  the  highest  Tasmanian  trees.  Our  Society 
thereupon  addressed  a  circular  to  seyeral  persons  liying  in 
different  districts  where  large  trees  grow,  but  although  we 
have  had  many  communications  in  reply  to  our  request,  we 
have  not  yet  received  authentic  information  of  any  existing 
tree  exceeding  331ft.  in  height.  I  would  ask  every  one  who 
may  read  these  remarks,  who  is  in  a  position  to  send  authentic 
measurement  of  any  tree  exceeding  this  height  to  be  good 
enough  to  do  so.  Mr.  E.  A.  Counsel,  the  Deputy-Surveyor 
Oeneral,  has  also  instructed  his  surveyors,  whenever  possible, 
to  find  the  elevation  of  any  unusually  large  trees  they  come 
across,  and  to  furnish  the  result  to  this  Society. 

Mr.  James  Andrew  submitted  a  very  suggestive  paper  on 
Angora  goat  £eurming,  and  this  was  followed  by  an  interesting 
letter  on  the  subject  from  Mr.  J.  Smith,  of  Westwood.  I 
hrpe  the  attention  called  to  this  subject  by  our  proceedings 
may  lead  to  the  utilisation  in  this  way  of  some  of  our  rough 
mountainous  and  scrubby  country,  which  is  practically  value- 
less for  feeding  sheep  or  cattle. 

Mr.  Johnston,  whose  range  of  subjects  is  about  as  wide  as 
our  Society  itself,  submitted  a  paper  on  pyramidal  numbers, 
which  seemed  to  me,  as  I  listened  to  it,  to  be  more  ingenious 
than  the  most  ingenious  puzzle,  but  I  feel  sure  when  it  comes 
to  be  studied,  that  like  all  lus  work,  it  will  be  a  worthy 
addition  to  the  proceedings  of  the  Society. 

Our  respected  Vice-President,  Mr.  Barnard,  laid  before  us 
a  most  interesting  paper  on  the  last  living  aboriginal  of 
Tasmania.  Mr.  Barnard's  long  connection  with  this  Society 
has  taught  him  the  true  method  of  scientific  inquiry,  viz.,  to 
take  nothing  for  granted,  even  although  accepted  by  the 
bulk  of  opinion,  and  to  give  categorically  his  own  reasons  for 
his  conclusions.  We  all  hope  the  Society  may  long  continue 
to  receive  papers  from  him. 

Captain  Shortt  read  an  interesting  paper  on  the  possible 
oscillation  of  levels  of  land  and  sea  in  Tasmania,  and 
he  submitted  a  chart  to  us  showing  the  registration  of 
temperature  by  a  self -registering  thermometer  recently 
received  from  Paris.  This  mstrument  will  no  doubt  become 
of  great  value,  as  it  shows  the  precise  time  of  each  day  at 
which  the  greatest  heat  and  cold  are  experienced,  and  also  the 
duration  of  the  varying  temperatures  during  the  24  hours, 
which  cannot  be  ascertained  from  the  present  maximum  and 
minimum  thermometers.  We  hope  we  may  have  a  paper 
from  him  on  this  subject  next  session. 
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Mr.  Mault  read  a  paper  on  certain  tide  observations  taken 
at  Hobart  during  February  and  March,  1889,  which  showed 
some  very  curious  irregidarities,  and  the  thanks  of  our 
Society  are  certainly  due  to  him  for  the  trouble  he  has 
taken  in  getting  copies  for  us  of  the  old  charts  of  Tasmania. 

Mr.  McClymont  read  a  most  curious  paper,  illustrated  by 
charts,  of  the  misconceptions  existing  in  early  times  re> 
specting  the  terra  AustraliSf  and  gave  some  very  ingenious 
explanations  of  how  they  had  arisen. 

Then  last,  but  by  no  means  least,  we  have  had  the  three 
excellent  papers  by  Mr.  J.  B.  Walker  on  the  early  settlement 
of  Tasmania.  The  first,  following  up  his  paper  of  last  session 
on  the  early  visits  of  the  French  to  this  island,  deals  with  the 
English  at  the  Derwent  and  the  Bisdon  settlement.  The 
second  deals  with  the  settlement  under  Collins  in  1803-4, 
and  the  third,  which  we  have  heard  to-night,  with  the  first 
settlement  at  Hobart.  It  is  impossible  to  attach  too  great 
importance  to  an  authoritative  compilation  from  official 
documents  of  the  early  history  of  the  land  in  which  we  live, 
and  it  is  meet  and  fitting  that  such  a  compilation  should 
take  its  place  on  the  records  of  our  Society.  It  certainly 
is  well  worthy  of  consideration  whether  a  popular  handbook 
of  the  early  history  of  Tasmania  might  not  be  compiled  from 
these  interesting  papers  of  Mr.  Walker's. 

It  is  too  early  yet  to  speak  of  the  results  which  we  hope 
will  follow  from  the  generous  gift  of  Dr.  Agnew  to  the  colony 
of  the  large  quantity  of  salmon  ova  which  Sir  Thomas  Brady 
brought  out,  and  which  are  being  distributed  under  the 
auspices  of  a  committee  of  this  Society,  but  it  may  be  interest- 
ing to  refer  to  the  fact  which  I  have  already  brought  under 
the  notice  of  this  Society,  that  marked  yariations  exist  in  the 
characteristics  of  the  young  salmon  even  before  their  libera- 
tion from  the  Salmon  Ponds,  and  to  the  fact  that  specimens 
showing  these  variations  have  been  obtained,  which  will  be 
sent  to  experts  in  the  Old  Country.  We  had  hoped  to  have 
welcomed  Dr.  Agnew  amongst  us  this  evening,  and  we  all 
regret  his  absence,  for  no  indiyidual  member  has  done  more  to 
secure  the  advancement  of  this  Society  than  Dr.  Agnew. 

I  think,  gentlemen,  we  may  regard  with  satisfaction  the 
work  of  this  session.  Our  best  thanks  are  due  to  those 
gentlemen  who  have  done  work  for  us,  and  have  taken  part 
in  our  discussions,  but  still  I  should  like  to  see  more  work 
done,  and  more  of  our  Fellows  doing  it.  Since  last  session  a 
great  step  in  advance  has  been  taken  by  the  colony  in  founding 
a  school  for  technical  instruction,  and  I  trust  and  hope  that  the 
facilities  afforded  to  the  rising  generation  of  Tasmanians  for 
the  study  of  science  will  help  in  time  to  come  to  ra<>^  up  aa 
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army  of  workers  for  this  Society  who  will  greatly  add  to  its 
success  and  usefulness.  It  is  our  earnest  hope  and  desire  that 
this  Society  may  flourish  more  and  more.  I  need  not 
conmiend  it  to  those  who  lore  science  for  its  own  sake,  but 
those  whose  other  avocations  may  not  permit  of  their  personally 
devoting  time  to  research,  or  who  may  not  have  any  bent 
in  that  direction,  will  nevertheless  bv  attendance  at  its 
meetings  and  studying  its  proceedings,  derive  much  pleasure 
and  profit,  and  experience  a  relaxation  from  their  daily  work 
which  carries  no  enervating  tendencies  with  it.  While  to 
those  who  judge  everything  from  a  material  standpoint,  I 
would  say,  Do  not  forget  that  many  of  the  investigations  of 
science,  which  is  a  main  business  of  societies  like  this,  lead 
directly  and  indirectly  to  the  opening  up  of  new  industries, 
and  to  the  development  of  existing  ones,  while  they  con- 
tribute much  to  the  comfort  and,  sometimes,  even  to  the 
extension  of  the  duration  of  human  existence. 

Mr.  James  Barnard,  Y.P.,  said  we  have  all,  I  am  sure, 
listened  with  equal  pleasure  and  profit  to  the  highly  interesting 
address  with  which  we  have  been  favoured  by  His  Excellency 
the  President,  reviewing  the  work  of  the  Boyal  Society  during 
the  session  about  to  close ;  and,  if  I  interpret  aright  the  feel- 
ings and  wishes  of  the  FeUows  present,  they  would  desire  not 
oiUy  to  thank  His  Excellency  for  his  valuable  paper,  but  also 
to  acknowledge  their  deep  obligations  to  him  for  the  unceasing 
interest  which  he  has  shown  in  the  Boyal  Society,  as  well  as 
for  so  regularly  attending  its  evening  meetings. 

Three  sessions  have  now  passed  since  His  Excellency's 
assumption  of  the  Chair  of  the  Society  as  its  official  President ; 
and  I  think  it  will  not  be  denied  that  His  Excellency  has  amply 
fulfilled  his  expressed  intention  of  attending  all  the  meetings 
he  could,  for  I  believe  it  has  only  been  on  some  two  or  three 
occasions  during  the  whole  of  this  long  ^riod  that  His 
Excellency  has  been  absent,  and  then  arismg  from  some 
unavoidable  cause. 

And  here  I  cannot  refrain  from  remarking  upon  an  innovation 
— ^and  that  of  an  especially  gratifying  character — ^which  we  owe 
to  His  Excellency,  and  that  is  the  admission  of  ladies  to  our 
evening  meetings,  and  which  has  procured  for  us  the  i>lea8ure  of 
the  frequent  presence  of  the  accomplished  lady  who  is  at  the 
head  of  society  in  Tasmania,  and  thus  reviving  the  practice 
that  prevailed  at  the  meetings  of  the  orig^iuaL  Tasmanian 
Society  more  than  forty  ^eara  ago,  at  which  that  noble  woman 
Lady  Franklin  was  invariably  present. 

Di^ressin^  for  a  moment  to  another  subject,  I  would  observe 
that  in  politics  intercolonial  federation  is  beUeved  to  be  the 
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dream  of  colonial  statesmen;  but  in  science  we  have  the 
satisfaction  of  knowing  that  federation  has  been  already 
attained  by  the  ''  Australasian  Association  for  the  Advancement 
of  Science/'  which  has  gathered  into  its  ranks  and  welded  into 
one  body  representatives  from  all  the  several  scientific  societies 
of  Australia  and  New  Zealand:  and  here  I  mav  remark  that  our 
Boyal  Society  is  to  be  congratulated  that  it  is  sending  to  that 
Association  early  in  January  one  of  its  most  distinguished 
members,  who  is  second  to  none  in  scientific  acquirements,  and 
who  has  been  selected  by  the  Council  of  that  Association  to  be 
the  President  of  an  important  section  in  the  programme  for 
the  year. 

But  I  have  been  getting  off  the  rails,  and  must  now  come 
back  to  the  pleasing  duty  which  I  have  undertaken,  and  that  is 
to  offer  to  His  Excellency  the  President  our  best  thanks  for 
his  admirable  closing  address  of  the  session,  as  well  as  our 
heartv  acknowledgments  of  the  eminent  services  which  His 
Excellency  has  rendered  to  the  Boyal  Society  during  the  past 
three  years. 
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MINUTES  of  the  Annual  General  Meeting  of  the 
RoTAL  Society  of  Tasmania,  held  at  the  Mtueum  on 
Friday  evening,  I2th  March,  1891, — Mr,  James 
Barnard,  Vice-Prendent,  in  the  Chair. 

New  Members. 

Mr.  J.  J.  Walker,  R.N.,  Chief  Engineer  of  the  Penguin, 
was  elected  a  Corresponding  Member. 

Captain  P.  R.  H.  Parker,  R.N.,  and  Messrs.  E.  Watchorn, 
JohlQ  Brown,  and  Montagae  Jones  were  elected  Fellows. 

The  Annual   Report. 

The  Secretary  (Mr.  A.  Morton)  read  the  Annual  Report 

Sir  Lambert  Dobson  moved — That  the  Report  now  read  be 
adopted,  printed,  and  circulated  among  the  Fellows  of  the 
Society.  He  said  that  the  Report  really  spoke  for  itself;  but 
in  the  slight  reference  he  would  make  to  it  he  would  like  to 
say  one  word  in  reference  to  the  great  interest  taken  in  the 
progress  of  the  Society  by  His  Excellency  the  Governor.  He 
thought  that,  in  the  absence  of  Sir  Robert  Hamilton,  they 
might  very  &irly  pay  a  tribute  to  the  generous  and  warm 
interest  he  had  taken  in  the  Society.  His  Excellency  had 
hardly  ever  failed  to  be  present,  and  he  had  not  only 
manifested  a  personal  interes^t,  but  had  given  the  Society,  as  a 
present,  a  very  valuable  work.  They  were  also  indebted  to 
those  gentlemen  whose  names  appeared  as  having  read  papers 
at  the  meeting  of  the  Society,  their  only  regret  being  that  they 
had  not  a  larger  number  of  contributors,  and  the  work  dis- 
tributed over  !nore  shoulders.  He  thought  that  they  had 
reason  for  congratulation  at  the  progress  of  the  Society,  both 
numerically  and  financially,  and  he  had  no  doubt  but  that 
much  of  that  success  was  due  to  the  Secretary.  He  mentioned 
that  gentleman  specially  because  he  had  worked  hard,  and 
done  good  work  for  the*  Society.  He  believed  that  there  was 
much  to  be  done  in  the  walks  of  soienoe  here.  A  naturalist  on 
board  H.M.S.  Penf/uin  had  discovered  many  speoias  of  new 
insects  since  the  ship  had  been  in  the  harbour,  and  doubtless 
many  more  might  be  discovered  if  there  were  in  our  midst 
those  wiio  followed  such  pursuits. 

Mr.  F.  Jacobs  seconded,  and  the  motion  was  passed. 

Mr.  E.  D,  Swan  moved — That  the  Hon.  J.  W.  Afnew, 
M.D.,  His  Honor  Sir  Lambert  Dobson,  Messrs.  Russell 
Young)  and  C.  H»  Grant,  the  retiring  Members  of  the  Council, 


11 

be  re-elected;  aleo  that  Mesen.  Francis  Batler  and  John 
Macfarlane  be  re-elected  as  Annual  Anditon. 

Mr.  F.  Abbott  seconded,  and  the  motion  was  passed. 

Mr.  Francis  Abbott  moved—That  a  vote  of  thanks  be 
accorded  to  Messrs.  Batler  and  Macfarlane  for^their^indness 
in  acting  as  Auditors  during  the  year. 

Mr.  A.  W.  Gosnell  seconded,  and  the  motion  was  agreed  to. 

Mr.  C.  H.  Grant  moved — That  a  vote  of  thanks  be  accorded 
to  the  Press  for  their  valuable  services  in  publishing  such  full 
and  accurate  notes  of  the  Society's  prooeedmgs. 

Dr.  Bingham  Crowther  seconded,  and  the  motion  was 
agreed  to. 

This  finished  the  business. 
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REPORT. 


The  Council  of  the  Ro^al  Society  of  Tasmania  have 
much  pleasure  in  submitting  the  following  Report  for 
1890  :— 

The  first  monthly  meeting  took  place  on  April  22nd, 
when  the  President,  His  Excellency  Sir  R.  G.  C. 
Hamilton,  K.C.B.,  occupied  the  chair.  The  attendance 
of  Fellows,  including  several  ladies,  was  large.  Mr. 
James  Barnard  ^ave  an  account  of  the  visit  of  the 
Representatives  of  this  Society  to  the  Melbourne  meeting 
of  the  Australasian  Association  for  the  Advancement  of 
Science.  Mr.  J.  B.  Walker  read  an  interesting  paper 
on  the  "  Discovery  and  Occupation  of  Port  Dalrymple." 
Mr.  R.  M.  Johnston  presented  a  joint  report  from  himself 
and  Mr.  A.  Morton  on  a  ganoid  fish  from  the  lower 
mesozoic  sandstones  near  Tinder  Box  Bay  ;  and  Mr.  A. 
Durrand,  F.R.M.S.  London,  exhibited  a  series  of  fine 
microscopical  preparations  of  foraminifera  and  other 
minute  organisms  dredged  from  depths  of  from  five 
fathoms  to  two  miles,  near  the  coasts  of  the  Hawaian 
Group,  Java,  the  Channel  Islands,  Ireland,  &c.  The 
number  of  papers  read  during  the  session  was  twenty- 
three.    The  subjects  were  : — 

By  Mr.  J.  B.  Walker. 

1.  ^'The  Discoverj    and  Occupation  of  Port  Dal- 
rymple." 

2.  ^*  An  Aooount  of  the  last  Antarctic  Expedition." 

3.  ^*  Notes  on  the  localities  mentioned  in  the  Journal 
of  Tasman's  discovery  of  Tasmania." 

By  Mr.  R.  M.  Johnston,  F.L.8. 

4.  ^'Description  of  a   second  Ganoid  Fish  from  the 
tnesoxoic  sandstones  near  lender  Box  Bay.*' 
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5.  '*  Farther  observations  upon  the  Fishes  and  Fishing 
Industries  of  Tasmania,  together  with  a  revised  list  of 
indigenous  species/' 

6.  ''  Root  matters  in  Social  and  Economic  Problems." 

7.  "  Provisional  aid  to  the  study  of  the  Tasmanian 
Mollusca." 

8.  '*  Notes  on  a  Fern  new  to  Tasmania  CBlechnum 
cartaligenum,)" 

9.  '*  Observations  on  the  influence  of  Strikes  upon 
Heal  WaKes." 

JO.  ''A  rejoinder  to  Mr.  A.  J.  Ogilvy's  paper,  entitled 
^  Can  the  toiling  masses  really  improve  their  condition  by 
Strikes?"' 

By  Mr,  E.  C.  NowelL 

11.  "Do  the  changes  of  the  moon  affect  the  rainfall  ?" 

By  Captain  Shortt,  R.N. 

12.  "  A  rejoinder  to  Mr.  Nowell's  paper." 

By  Mr.  A.  Marlon,  F.L.8. 

13.  "  Notes  on  a  recent  dredging  trip  in  the  Derwent." 

14.  "  What  Science  and  Commerce  may  gain  from  an 
Antarctic  Expedition." 

15.  "  A  complete  list  of  Ferns  found  in  Tasmania,  with 
full  descriptions  of  the  genera  and  species." 

By  Mr.  A.  J.   Taylor. 

16.  "  On  the  coco-de-mer  (Lodoicea  seychellarumj.'' 

17.  "  Notes  on  the  Native  Hop  (Daviesa  latifolia)  as 
a  cure  for  Hydatids." 

By  Wm.  Montgomery y  M.A.^  Oovemment  Geologist. 

1 8.  ^'  Notes  oi  some  geological  observations  on  the 
Wesl.  Coast." 

By  Mr.  A.  T.  Urquharty  Corresponding  Member. 

19.  "  Description  of  some  new  Tasmanian  Spiders." 

By  Mr.  James  Andrew. 

20.  ''Notes  on  Ostrich  Farming.'' 
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By  Mr,  A.  J.  Ogilvy. 

21.  '^Can  the  toiling  masses  really  improve  their  con- 
dition by  these  incessant  and  unhappy  Strikes,  or  are  they 
only  beating  their  hand^  against  the  iron  bars  of  inexorable 
economic  law  ?" 

By  a  E.  Barnard,  M.D. 

22.  *'  Actinomycosis  and  Tuberculosis." 

By  Baron  Mueiler. 

23.  "  Notes  on  a  new  Tasmanian  plant  of  the  order 
Burmanniacese." 

It  will  thus  appear  that  original  work  of  a  valuable 
character,  especially  in  reference  to  the  Natural  History 
of  Tasmania,  has  been  done  during  the  session  ;  and  it  is 
satisfactorv  to  report  that  the  annual  volume  will  very  soon 
be  ready  for  distribution. 

Council. 
No  change  has  taken  place  during  the  session, 

LiBRABT. 

The  most  noteworthy  circumstance  in  connection  with 
the  library  has  been  the  very  liberal  donation  by  His 
Ezcellencv  of  the  recent  (9tn)  edition  of  the  '^  Ency- 
clopedia Britannica/*  24  vols.  Dr.  Agnew  also  presented 
the  Report  of  the  scientific  results  of  the  voyage  of  H.M.S. 
Challenger  during  the  years  1873--6,  in  three  volumes. 

Fbllowb. 

Seventeen  Fellows  and  two  Corresponding  Members 
have  been  elected  ;  nine  have  resigned. 

FlNJlNOB. 

The  income  has  been — Subscriptions  to  Royal  Society, 
£189  ;  fixed  deposit,  £323  Ss.  9d.;  mterest,  £6  I5s. ; 
total,  £618  38.  9d.    Expenditure,  £244  2s.  9d. 
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APRIL,  1890. 

The  Uuragnral  meeting  of  the  members  of  this  Society  for  the  session 
of  1890  was  held  on  April  22Dd  st  the  Mosenm.  The  President,  His 
Exoelleooy  Sir  R.  G.  C.  Hamilton,  K.C.B.,  took  the  ohair;  and  there  was 
a  large  attendance  of  Fellows,  while  the  visitors  included  a  number  of 
ladies. 

PBOFESSOB  HC7XLBT. 

The  Fbbsibxnt,  on  taking  the  chair,  said  he  was  not  going  to  depart 
from  Us  nsnal  custom  of  only  inflicting  one  address  on  the  Society  at 
the  close  of  the  session  by  giving  an  address  also  at  the  opening,  bnt 
there  was  a  matter  whioh  he  would  like  to  see  brought  before  the 
(Council  and  members  of  the  Society.  They  had  seen  from  the  tele- 
naphic  news  from  London  that  Professor  Huxley  was  on  his  way  to 
Australia.  He  was  to  stop  at  Teneriffe  and  thence  go  on  to  the  Cape, 
oomiog  on  to  Australia  by  one  of  the  Shaw  Savill  steamers.  If  that 
were  so  Hobart  would  be  the  first  point  in  Australia  that  Professor 
Huxley  would  visit,  and  he  thought  that  the  advent  of  so  great  a  man 
of  science  ought  to  receive  some  recottoition  from  the  Society.  Be 
therefore  suggested  to  the  Council  and  Fellows  that  it  was  very  desirable 
that  on  his  arrival  the  Professor  should  be  met  with  an  address  from  the 
Society.  He  would  do  all  he  could  to  indace  Professor  Huxley  to  break 
his  journey  at  Hobart  and  spend  a  few  days  in  Tasmania.  But  even  if 
the  Professor  was  onlv  here  during  the  short  time  the  vessel  was  in 
Hobart  he  still  thought  they  might  make  arrangements  to  invite  him  to 
the  rooms  of  the  Society  «>  receive  an  address  from  the  Fellows,  which 
he  (the  President)  would  be  glad  to  present.    (Applause). 

Mr.  Alexander  Durrand,  F.U.M.S.,  was  introduced  as  a  visitor. 

NBW    FELLOWS. 

Rev.  B.  H.  T.  Thompson,  Messrs.  A.  W.  Gosnell,  M.A.,  and  Robert 
Shirley  Hales  were  admitted  Fellows  of  the  Society. 

ADDITIONS  TO  LIBRABY. 

The  Secretary,  Mr.  A.  MoBToy,  read  the  following  list  of  additions 
to  the  Library  of  the  Royal  Society  :  — 

Adelaide  University  Calendar  for  the  Academical  Year  1890  (bound). 
From  the  Council. 

Anales  de  Is  Oficina  Meteorologica  Argentina,  Tomo  VIL  From  the 
Department. 

Anales  del  Ministerio  de  Fomento  de  la  Republica  Mexicana.  From 
the  Society. 

Annales  de  la  Soci4t4  Royale  Malacologique  de  Belgiqne.  Current 
Koe.    From  the  Society. 

Annual  Progress  Report  of  the  Ceological  Survey  for  the  year  1888-9, 
Queensland.     From  the  Government  GMlogist 

Anzeirger  der  Kaiserlichen  Akademie  der  Wissenschaften  Mathe- 
matisch  Naturwissenschaftliche  Classe  XXV.,  1888.    From  the  Society. 

Astronomische  Arbeiten  des  K.  K.  Gradmessungs-Bureau,  1,  Band* 
From  the  Society. 


U  FBOOEKDIKOS,  AFBIL. 

AtheiUBom.    Cnmnt  Nos. 

Boletiii  Memnial  del  Obaerratori*  Meteoxologioo  del  Colegio  Pio  de 
Villa.    Colon  Monteyideo.    From  the  Society. 

Boletiii  Mennial,  Tomo  EL ,  No.  84.  M  ezioo.    From  the  Sodety. 

Boletim  da  Sooiedade  de  Geographic  de  LiAta.  Cbrreat  Not. 
From  the  Society* 

BoIIettino  della  Societa  Geografioa  Italiaoa,  Serie  3,  VoL  EL,  m., 
1889,  1890.    From  the  Sode^. 

BoIIettino  dei  Mnaei  di  Zoologia  ed  Anatomia  Comparata,  Vol.  IV., 
1889.  From  the  Society. 

Botany  Bay,  or  Eacalyptu  «*  Kino  "  <pamphlet).  By  J.  H.  Maiden, 
F.L.S.    From  the  Author. 

Bulletin  of  the  Museum  of  Comparative  Zoology  ftt  Harvard  College, 
Cambridge,  Masa.,  Vol.  XVI.,  No.  6,  Geological  Seriee.  The  intnudVe 
and  extnuive  Triaesic  trapaheets  of  the  Connecticut  Valley.  By  W.  M. 
Baviee  and  C.  L.  Whittle,  Vol.  XVUI.,  No.  5.  The  Morphology  of 
the  Oertoids.  By  F.  Ayere,  No.  6.  Cave  Animals  from  Wettem 
MiaaourL  By  S.  Garman.  Annual  Report  for  1889.  From  Profeeior 
Agaeeis. 

Bulletin  de  la  Sod^t^  Imperiale  dee  Nataralistee  de  Moscow,  current 
Nos.   From  the  Sodety. 

Bulletin  de  la  Sooi^t^Boyale  de  Botanique  de  Bdgique  Tome  Vingt- 
Hniteme.    BruxeUes,  1899. 

Catalogue  of  Foaail  Reptilia  and  Amphibia,  part  UL,  1889.  From 
the  Trustees  British  Museum. 

ContributioDs  to  Canadian  Palssontolo^,  VoL  I.,  by  J.  Whiteavea, 
F.G.S.,  '*  On  aome  foadls  ttom  the  Hamilton  formation  of  Ontario, 
with  a  Ust  of  the  spedes  at  present  known  from  that  formation  and 
province.*'  Hie  fossils  of  the  Triasdo  Rocks  of  British  Columbia.  On 
some  Cretaceous  Foadls  from  British  Columbia,  the  N.  W.  Territory, 
and  Manitoba.    From  the  Department. 

Oepaiiment  of  Agriculture  of  Victoria,  Bulletin  June,  188S.  Bulletin 
3, 4, 5,  April,  July,  and  September,  1889.    From  the  Department 

Department  of  Agriculturo,  Queensland— Report  of  tne  Government 
•dentific  expedition  to  Bellenden— Ker  Range  upon  the  Flora  and  Fauna 
of  that  part  of  the  colony.    From  the  Department. 

Department  of  Mines,  Sydney,  N.S.w.  Records  of  the  Geological 
Survey  of  NJSi. W.,  VoL  1 ;  Parts  I.,  II.,  111.,  1689.  Ftdeontol^— 
No.  1.  The  invertebrate  fauna  of  the  Hawkesbury.  Winamatta 
aeriea,  beds  above  the  prodaotive,  coal  measures  of  N.S.W.  By  R. 
Etheridge,  junr.  Mineral  products  of  N.S.W.  By  Harris  Wood. 
Notes  on  the  Geology  of  N.S.  W.  By  C.  S.  WQkinson.  Deaoription  af 
the  Seams  of  Coal  worked  in  N.S.W.  By  J.  Mackenzie.  Geology  of  the 
VegeUble  Creek  Tin-Mining  Field,  New  England  IK8trict,lN.S.W., 
with  maps  and  sections.  By  T.  W.  £.  David.  Contribution  to  the 
Tertiary  Flora  of  Australia.  By  Dr.  €.  Baron  von  Ettint^shausen. 
Annual  Report  of  the  Department  of  Mines  for  the  year  1888.  From 
tbe  Department. 

Department  of  Agriculturo  United  States  (Dividon  of  Entomdogy). 
Insect  life.  Vd.  L,  Nos.  1  to  12, 1889,  devoted  to  the  Economy  and 
Life  Habits  of  Insects,  especially  in  their  nlations  to  agricuhnro,  and 
edited  by  the  Bntomalogist  and  sanction  of  the  Commissioner  of  Agri- 
culture. Nos.  1  to  6,  1889.  Bulletin  No.  16.  The  Bntomdogml 
Writings  of  Dr.  A.  S.  Packard.  By  S.  Henshaw.  1887.  Bulletin  No. 
18.  The  life  and  Entomological  Work  of  the  late  Townend  Glover, 
first  Entomologist  to  U.S.  Dopt.  of  Agriculture.  By  C.  R.  Dodge.  1887. 
Bulletin  19.  An  examination  of  the  publiahed  synopsis  catalogues  and 
lists  of  N.  A.  inseots,  together  with  otiier  information  intended  te  sasist 
the  student  of  Ameriean  Bntomokmr,  1888.  Bulletin  90.  The  Root 
Knot  disease  of  the  peaoh,oiaDge,aBd*otherplantB  in  Florida  due  totiia 
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"Work  of  AngnUiira,  prepared  under  the  direotion  of  the  Entomologlfti 
d.  C.  KeaL  BnUetin  No.  9.  The  Mulberry  Silkworm ;  beiog  a  maaual 
of  instmotloiiiiiieUkoiiltare.  By  C.  V.  RQey.  Ka  10.  Oar  Shade 
Trees  and  their  Inieot  defoliaton;  being  a  ooosideration  of  the  fonr 
moat  injarloae  ipeoiee  which  affect  the  treee  of  the  capital,  with  meani 
of  destroying  them.  By  C.  V.  Riley.  No.  11.  Reports  of  experimenti 
with  various  inseotide  substances,  chiefly  npon  insects  affecting  garden 
crops.  No.  13.  Reports  of  observations  and  experiments  on  the 
practical  work  of  the  division  made  under  the  direction  of  the  Ento- 
•mologist,  187.  No  14.  Do.  do.  No.  16.  The  loeiya  or  Fluted 
Scale,  otherwise  known  as  the  Cottony  Cushion  Scale.  Catalogue  of 
the  exhibit  of  Economic  Entomology  at  the  World's  Industrisl  and 
Cotton  Centennial  Exhibition,  New  Orleans,  188i-6.  No.  6.  General 
Index  and  supplement  to  the  nine  reports  on  the  insects  of  Missonri. 
By  C.  V.  Riley,  Washington,  1881.  Third  report  of  the  U.S. 
Ibtomoiogical  Comminion,  relating  to  the  Rocky  Mountain 
Locust,  the  Western  Cricket,  the  Army  worm.  Canker  worm,  the 
Hessian  fly,  together  with  descriptions  of  Larvae  of  injurioni  toreat 
Insects.  Studies  on  the  embryological  development  of  the  locusts  and 
of  other  insects,  and  on  the  systematic  position  of  the  ortboptera  in 
relation  to  other  order  of  insects.  Pour  reports  of  the  U.S.  Entomo- 
logical Commission  ;  being  a  rerised  edition  of  Bulletin  No.  3,  and  the 
€nal  report  on  the  Cotton  worm,  together  with  a  chapter  on  the  BoU- 
worm.  By  C.  V.  RUey.  Maps  and  Illnstrations.  From  the  Entomo- 
ogist. 

EncyclopflDdia  Britannica,  a  dictionary  of  arts,  sciences,  and  general 
literature  (ninth  edition),  Vols.  1  to  24,  with  index.  From  flis 
Excellency  Sir  R.  G.  C.  Hamilton,  K.C.B. 

Estndio  de  la  Filceofia  y  Riqueza  de  la  Lengua  Mexicana  par  el 
presb  AJastina  de  la  Rosa.    From  the  Department. 

Geological  and  Natural  History  and  survey  of  Canada,  A.  R.  C. 
Selwyn,  LL.D.,  Director.  Vol.  L,  pp.  11.  Contributions  to  Canadian 
Palsdontology.  By  J.  F.  Whiteaves,  F.G.S.  Contributions  to  the  Micro 
Palaeontology  of  the  Cambria  sllurian  rocks  of  Canada,  pt  EL  By  E.  O. 
Ulrich.    From  the  Department 

Guide  to  the  Miners!  Gallery,  British  Museum.    From  the  Trustees. 

Guide  to  the  study  of  insects  and  a  treaty  on  those  Injurious  and 
beneficial  to  crops,  for  the  use  of  colleges,  farms,  and  s^riculturists,  with 
15  plates  and  870  woodcuts.  By  A.  S.  Packard,  New  York,  1889, 
(Bound). 

Hepatic,  A  new  British.    Bv  A.  H.  Pearson.    From  the  Author. 

Illustrations  of  typical  specimens  of  Lepidoptera,  Heteroceroa  collec- 
tion in  the  British  Museum,  Vol.  VIH.  By  A.  G.  Bntier.  lUuitrated 
(bound).    From  the  Trustees. 

Jahrbuch  des  Norwegischen  Meteorologischen,  Instituts,  1886-6. 
From  the  Department. 

Journals  and  proceedings  of  the  Royal  Society  of  New  South  Wales, 
Vol.  XXni.,  1889,  report  1.    From  the  Society. 

Journal  of  Moiphologv,  Vol.  III.    From  the  Editor. 

Journal  of  the  Koyal  Microscopical  Society.  Current  Noe.  From  the 
Society. 

Lichen  Flora  of  (Queensland  with  description  of  species.  By  J.  Shirley. 
From  the  author. 

List  of  named  Insects  in  the  South  Australian  Museum,  Adelaide. 
By  J.  G.  O.  Tepper,  F.L.S.    From  the  author. 

Meteorologicu  Service,  Dominion  of  Canada.  Monthly  weather 
Review.    Current  Nos.    From  the  Department. 

Meteorologische  Beobachtungen  Moscow.    From  the  Department. 

Monograph  of  the  Homy  Sponges  of  Australia.  By  Dr.  Lendenleld. 
rUnstrakd  (bound).     From  the  Trustees  Sydney  Museum. 
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Monthly  notioM  of  the  Royal  Astronomiiml  Soototy  (corrent 
numbers).    From  the  Society.^ 

Monthly  Weather  Review  of  the  United  States  (cnrreat  numbers)^ 
From  the  Department. 

Monthly  reoords  of  resnlts  of  observations  in  MeteorologicaL 
Terrestrial  Magnetism,  eta,  taken  at  Melbourne  during  Ootober  ana 
March,  1889.    From  the  Department. 

Nature.    Current  Nos. 

Kouveaux  memoires  de  la  Sooiete  Imperiale  des  Naturalistes  de 
Mosoow,  Tome  XV,     From  the  Sodety. 

On  lighting  and  Onndpowder  Magazine.  On  the  Theory  of  Hail 
(pamphlets).    From  Mrs.  Davies. 

PeroU;  Oovenunent  Oazette,      From  the  Qo^emment. 

Prooes-Terbaux  de  la  Seances  Societe  Royale  Malaoologique  de 
Belgique.    1888-9.    From  the  Society. 

Proceedings  of  the  Canadian  Institute,  Toronto,  October,  1889.  From 
the  Society. 

Prodromns  of  the  Zoology  of  Victoria.  Decade  XIX.  From  the 
Government. 

Psyche,  a  journal  of  Entomology,  Comb.,  Mass.    From  the  Society. 

Proceedings  of  the  Llonean  Society  of  New  South  Wales  (second 
series).     Vol.  IV.     Pts.  1, 2,  3,  4.  1889.     From  the  Society. 

Records  of  the  Australian  Museum,  edited  by  the  Curator,  Vol.  L» 
No.  1,  March,  1890.    From  the  Department. 

Reoords  of  the  G^logical  Survey  of  India,  Vol.  XXII.,  pt  4, 1889. 
From  the  Department. 

Report  of  the  first  meeting  of  the  Australasian  Association  for  the 
Advancement  of  Science,  held  at  New  South  Wales  in  August  and 
September,  1888  (bound).    From  the  Association. 

Keport  of  the  Surgeon-General  of  the  Army,  U.S.,  June,  1889.  From 
the  Department. 

Report  of  Mr.  Tebutt's  Observatory,  N.S.W.,  for  the  year  1889.  By 
J.  Teontt.    From  the  Author. 

Revue  des  Deus  mondes,  December  1, 1889.    From  the  Society. 

Revista  do  Observatorio  Publico  Mensal  Imperial  do  Observatorio 
do  Rio  de  Janeiro,  Amion  IV.,  1889.    From  the  Society. 

Scottish  Geographical  Magazine,  current  Nos.    From  the  Society. 

Society  de  Gr^ographie  de  Lisbonne  L'Inoident.  Anglo-Portugais 
motion  Vot^e  a  la  Seance  de  la  Societe  de  Geographic  de  Lisbonne. 
Le  2  Deoembre,  1889.  Impotation  abusive  en  Afrique  par  des 
subjets  Anglais  D'Armes  Perfectionne.    From  the  Society. 

Statistics  of  the  Colony  of  Tasmania  for  the  year  1888.  From  the 
Ch>vemment. 

Transactions  and  Proceedings  and  Report  of  the  Royal  Societv 
South  Australia.    Vol.  XII.,  for  1888-9.    From  the  Society. 

Transactions  of  the  Geological  Society  of  Australasia.  Vol.  1,  . 
IV.    From  the  Society. 

Transactions  of  the  Royal  Society  of  C^anada  for  the  year  1888.  VoL 
VI.    From  the  Society. 

Transactions  of  the  Wagner'Free  Institute  of  Science  of  Philadelphia. 
Vol.  2.    From  the  Soceity. 

United  States  Coast  and  Geodetic  Survey  Report  of  the  Superinten- 
dent, showing  the  progress  of  the  work  durinn;  the  fiscal  year  ending 
with  June,  1887.  Pt^rt  I.,  Texts  ;  Part  IL,  Sketches.  From  the 
Department, 

Verhandlungen  der  Gesellschaft  Fur  £rdkunde[zu  Berlin.  Band 
XVI.,  XVn.,  No.  9.    From  the  Society. 

Victorian  Year  Book  for  1888*9,  Vol.  I.    From  the   Government 
SUtist. 
Victorian  Naturalist,  The.    Current  Nos.    From  the  Sodety. 
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Wftloh'8  Catalogue  of  Bcoka  for  1890.    From  the  Pabliahers. 

Sib  Lambert  Dobson  thooght  that  they  ooold  hardly  allow  the 
Hat  of  additions  to  jmuw  wiUiont  calling  apeoial  attention  to  the 
'valnable  addition  made  to  the  library  by  the  preaentation  of  the  ninth 
edition  of  the  *'£n(^olop»dia  Britannioa"  by  EUs  Exoellenoy.  This 
was  a  very  grand  and  noble  work,  a  veritable  storehouse  of  knowledge, 
and  treating  of  almost  every  possible  subject  in  articles  supplied  by  we 
greatest  specialists  of  the  day.  He  would  not  move  a  formal  vote  of 
thanks,  as  JBjs  Excellency  was  in  the  chair,  but  he  was  sure  he  spoke  the 
unanimous  feeling  of  the  Sodetv  when  he  said  that  they  aU  cordially 
appreciated  the  gift  of  EUs  Excellency.    (Applause.) 

His  Exouxbnot,  who  was  received  with  applause,  said  that  the 
discovery  of  the  existence  of  a  Royal  Society  iu  vigorous  operation  was 
one  of  the  many  pleasant  surprises  he  met  in  commg  to  Tasmania,  and 
he  made  up  his  mind  to  do  all  he  could  to  advance  its  objects,  and  as 
lime  went  on  to  nuurk  his  appreciation  of  the  work  of  the  Society  in  a 
tangible  and  useful  way.  He  nad  himself  found  in  considering  some  of 
the  subjects  brought  forward  by  the  Society  the  want  of  ready  access  to 
some  comprehensive  and  authoritative  work  of  reference,  and  it  seemed 
to  him  that  the  want  must  be  felt  by  others.  He  therefore  determined 
to  present  the  Society  with  the  best  and  most  comprehensive  work  of 
reference,  and  it  gave  him  much  gratification  to  find  that  the  addition  to 
the  library  had  met  with  acceptance.    (Applause. ) 

AUSnULASIAK  ASSOCIATION. 

Mr.  Jamxs  Babnabd,  Vice-President  of  the  Society,  said  :  Following 
the  course  which  I  took  on  the  occasion  of  my  return  from  attending  the 
first  meetinff  of  the  Australasian  Association  for  the  Advancement  of 
Sdence,  which  was  held  in  Sydney  in  1888,  when  I  gave  a  short  personal 
explanation  of  what  had  occurred,  I  now  ask  permission  to  state  in  a 
few  words  the  particulars  of  the  second  annual  meeting  of  the  Association, 
which  was  held  in  Melbourne  in  January  last.  As  is  known  to  the 
FeUows,  several  other  gentlemen  representing  oar  Royal  Society  were 
aaMxdated  with  me  in  this  visit  to  Melbourne,  and  I  venture  to  in  some 
measure  speak  their  sentiments  as  well  as  my  own  when  I  bear  testimony 
to  the  warmth  and  cordiality  of  the  welcome  accorded  to  us  in  Melbourne 
from  the  moment  of  our  arrival  until  our  departure.  Throughout  our 
stay  we  were  most  hospitably  entertained  with  free  quarters  by  Dr. 
liseper  at  Trinity  College  in  the  University,  bebldes  sharing  in  a  variety 
of  entertainments  and  concerts  given  generally  to  the  members  of  the 
Association  by  the  distinguished  President,  Baron  Von  Mtteller,  K.C.B., 
the  Hon.  Sir  William  Clarke,  Bart.,  the  Worshipful  the  Mayor  of 
Melbourne  and  others.  Excursions  and  visits  to  places  of  attraction 
were  also  plsnned  and  provided  for,  and  were  more  or  less  availed  of.  I 
need  not  speak  of  the  part  which  ray  colleagues  and  myself  took  in  the 
work  of  the  several  sections  of  the  Association,  as  that  will  be  shown 
In  the  annual  volume  recording  its  transactions.  Suffice  it  to  say  that 
the  sittings  of  the  various  sections  were  assiduously  attended  by  our  little 
TasmaniakU  band.  During  the  session  Tssmania  came  well  to  the  front, 
and  the  proposal  to  hold  the  fourth  annual  meeting  of  the  Association  at 
Hobart  in  1802,  instead  of  at  Adelaide,  received  genexal  support,  and 
was  carried  by  acclamation.  Hence  it  is  suggested  that  a  corresponding 
obligation  is  now  imposed  upon  the  Councuand  Fellows  of  the  Royiu 
Society  of  Tasmania,  aided  by  the  willing  co-operatiun  of  all  having 
sympathy  with  the  object,  to  form  themselves  into  a  committee  to  consider 
the  proper  steps  to  be  taken  for  holding  the  meeting  of  the  Association  in 
Hobart  at  the  date  fixed ;  nor  Is  it  much  too  soon  to  oi;en  a  subscription- 
list  and  invite  for  it  liberal  support ;  for  while  it  is  neither  expected  nor 
desired  that  Tasmania,  ,with  its  limited  means,  should  attempt  to  vie 
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with  Melbourne  or  Sydney,  with  their  n^ignifiMpt  redOtu^M.  still  the 
emnaes  Incidental  to  thi  hononr  of  the  position,  and  lAe  oaU  to- 
SSmcoLteTin  M»ne  desree  the  attentioiM  ahomi:  te^  tli#^Tatt*ajtaii 
SwMiTeeln  the  oJfanies  menttaed^imuaHieoeitoiUr  be jonrfd*. 
■Skit  may  atao  be  mentioned,  inioaBianaionjiiana|oed«wnin  ofj^^ 
thM  our  painefeaking  and  energetiofleereiafy,  Mr.  Atcrwnder  Morton,  tfaa 
aoeented  the  position  of  local  honoeny  seoretaiy  lor  the  ooaMioii|Mid  a 
SSSaldesire^^^  <>wn  {*W^«*rf^J«2S^^ 

Sto  Bscellency  Sir  Robert  Hanulton,  would  consent  to  otBoiate  as 
^!tfdent  of  the  Aasodation  for  its  meeting  in  Bobart  in  ISM. 
(Applause). 

THK  SBTrLXMXNT  OV  NOBTHBBK  TASMAWTA. 

Mr.  J.  B.  Walkbb  read  a  paper  on  "The  Dispwery  andOooupation 
of  Port  Dalrymple."    The  writer  began  by  remarking  that  the  discovery 
of  Southern   Tsimanla  belonaed  to  the  anoient  epoch  of  Australian 
history,  but  the  discovery  of  NovUhm  Tasmania  to  the  modern  peiM 
IW   yirs  later,  when  Port  Jackson  had  ahwady  been  settled.    The 
ezplontion  of  Bass  Straits  and  of  Port  Dalrymple  was  the  work  of  Bass 
a^  Flinders.    Asketoh  of  the  daring  voyage  of  Bass  f^m  Sydney  to 
Western  Pttrt  in  an  open  boat,  and  of  the  <asoovery  of  Port  Dalrymple 
«?clwumnavigationVf  Tasmania  by  Plindom  "i^  Bass  in  the  Uttle 
S-ton  sloop  No^olk  in  1798,  foUowed.    The  northwn  settlement  waa 
made  by  order  of  Lord  Hobart,  Secretary  of  Stete  for  the  Colonies,  for 
DoUtical    reasons,    to    prwent    the    Prenoh   getting   a    footing    m 
Bms  Straits.    Colonel  Patorson  was  appointed  i^^'^^^  o«  ^ 
New  Settlement,  and  left  Port  Jackson  on  June  7, 1804,  with  20  oonirioto 
and  a  guard  of  20  soldiers.    The  ships  were  driven  back  by  gales,  but  l» 
Ootober  foUowing  a  new  attempt  was  made,  and  this  time  was  sucoessfuL 
UM  S.  Bufialcassisted  by   the   schooners  Intesrity  and  Franois,  and 
&  armed  tender  Lady  Ne&on  conveyed  the  expedition,  which  consisted 
^ffj  miUtery,  under  the  command  of  Capt.  Anthony  Fenn  Kemp  and 
74  convicts.    Dr.  Mountgarrett  was  surgeon,  and  Mr.  Alex.  BeiUy 
atorekeeper.     The  vessels  were  separated  by  a  gale  on  the  yoyage  dowB, 
andtheBofiEalo  on  entering  the  River  Tamarran  aground  n«r  Outer 
Cove  (George  Town).    The  prisoners  and  stores  were  aocordhigly  landed 
there  on  Kovember  10, 1804,  and  formal  possession  was  t^en  theiisa^ 
dav     flute  were  erected  at  Outer  Cove,  and  the  settlement  estebhshed 
there  while  lieut.  Governor  Paterwm  went  up  the  river  to  examine  the 
countrv.    He  went  up  the  North  Esk  some  miles  in  his  boat,  and  con- 
sldorad  the  country  better  than  any  that  had  been  up  to  that  time 
discovered,  either  in  Van  Diemen's  Land  or  New  South  Wales.    On  hla 
return,  however,  he  chose,  as  his  headquartew,  a  site  at  the  headof  the 
ahallow  inlet  of  Western  Arm  where  the  land  was  bad.    Mr.  Walker 
thoaobt  that  Pateraon's  reasons  for  what  seemed  sonh  an  extraordinary 
oh^M*  were  to  be  sought  in  the  policy  of  the  Home  Qovwnment  whoae. 
object  was  to  estabUsh  military  paste  near  the  entranoes  of  harbours  to^ 
be  maintained  by  convict  labour,  and  not  to  found  colonies  in  tho 
modem  sense.    In  March  1805,  Patereon  moved  his  headquarters  to  the^ 
new  site,  which  he  named  York  Town,  but  still  retained  the  settlement 
at  Outer  Cove  (George  Town.)    At  this  thne  the  colony  contained  about 
200  people,  afterwards  increased  to  300.    After  about  12  months  York 
Tow^was  found  so  unsuitable  that  Pateraon  in  March  1806^  removed 
his  headquarters  to  the  banks  of  the  N<Mrth  Bsk>  on  the  present  site  of 
lAonoeston.     York  Town  was  not  finally  abandoned  until  a  year  later. 
The  site  of  this  early  settlement  is  about  five  miles  north-west   ol 
Beaconsfield,  at  the  head  of  Western  Arm,  nearly  opposite  to  George 
Town,    No  remains  exist  of  the  buUdings  erected'  fy  Lieat^Govemer 
patorson  in  1804. 
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A  OANOID  TSBSL 

Th«  next  paper,  which  wis-  leed  bgp  Ifr.  R.  M.  Johnafeon,  wm  a 
deicriptloii  1^  that  mitlemaii  in  oonjanotlon  with  Mr.  A*  Morton,  of 
a  noond  gfOkM  fiah  mm  the  lower  meeozoie  aaadttooMw  near  Thiaer- 
Btx  Bar.  Last  eenioB  the  same  gentltanen  brought  unier  the  notioe 
of  the  Society  a  similar  fish,  obtained  from  the  Knooklofty  sandstones, 
and  named  Aerolepia  HamiUoni^  in  hononi  of  the  Fresident,  Sir  Robert 
Hamilton.  The  present  speoimea  is  maoh  better  preserved,  and  although 
oloeely  allied  to  the  fint  n  yet  dirtinot  in  serecal  respects.  Some  good 
photogranhs  of  the  specimen  were  shown,  and  the  writers  ezprMsed 
their  odief  that  there  was  a  probability  of  a  larger  nnmber  <A  these 
interesting  fish  remains  being  obtained  when  operations  in  certain 
qnarriss  were  again  carried  cat.  He  aientloned  as  an  interesting  &ct 
f  a  fiah  of  similar  species  had  been  recentiy  tend  at  Lstrobe. 


qnan 

that  I 
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Mr.  A.  Durrand,  Fellow  of  the  Royal  MicroaoopioaliSooIety,  London, 
exhibited  a  seleot  series  of  mioroscopical  prepatations  of  f oraminifera 
and  other  minute  marine  organisms  from  soundings  made  at  depths 
from  fire  fathoms  to  about  two  miles  among  the  islands  of  the 
Hawaiian  Group,  Coast  of  Java,  Channel  Islands  (Quemsey), 
Ireland,  etc.,  demonstrating  the  important  part  which  the  calcareous 
and  ailioeoua  remains  of  these  oroMiiams  play  in  submarine  depoeitiL 
whieh  after  upheaval  and  soBdification,  oonatltttte  a  material 
portion  of  limestone  and  aimHar  formationa,  the  city  of  Richmond, 
ITnited  Statea,  America,  bdog  built  on  an  ancient  aea  bed  covering  a 
oonaiderable  area,  many  feet  in  depth,  and  largely  oompoaed  of  tne 
inornmic  remaina  of  theae  tiny  denizens  of  the  deep^  the  beauty  of 
whiea  ia  iadeacribable  by  pen  or  pencil.  Some  d  the  apecimena  ahown 
were  from  a  foaail  dapoait  over  60ft.  thiek  at  Wanganui,  New  Zealand, 
and  appeared  aa  pcnect  aa  thoae  recently  alive.  In  oonnection  with 
ihiiB  he  atated  that  Mr.  Morton,  Secretary  of  the  Society,  and  he 
fMr.  Durrand),  pnrpoaed  conducting  diedging  operationa  in  the 
harbour  to  aaoertam  the  diatribution  of  theae  intereating  forma,  the 
result  of  which  will  probably  be  aabmitted  to  the  Society  during  hia 
stay,  and  aa  the  microaoopieal  life  of  our  harbour  majr  preaent 
acme  unique  f eaturea^  being  yet  comparatively  unexplored,  the  inveatiga- 
tiona  of  Meeara.  Morton  and  Durrand  are  expected  to  reault  in  important 
information  in  this  direction. 

OONGBATULATOBT. 

The  PBMaiDawT  moved  a  vote  of  thanks  to  the  gentlemen  who  had 
oontribnted  papers,  and  mentioned  as  a  matter  for  congratulation  that 
for  the  first  time  the  printed  prooeedings  of  the  past  aesaion  were  on  the 
table  at  the  opening  of  a  new  aeaaion. 

Thopvoceedhngs  terminated. 
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MAY,  1890. 

The  monthly  meeting  of  this  Society  was  held  at  the  Mnseam  on 
Tuesday,  May  20ih,  the  President,  His  Exoellenoy  Sir  Robert  G.  C. 
Hamilton,  K.G.B.,  tcok  the  chair. 

NEW   MKMBBBS. 

The  following  gentlemen  were  elected  Fellows : — Messrs.  A.  B.  HoweU« 
J.  W.  Beattie,  Alfred  T.  Bell,  and  H.  Foster. 

THK  UB&ABT. 

The  Secretary,  Mr.  A.  Mobtof,  submitted  the  f ollowiog  list  of  addi- 
tions to  the  Library  daring  the  month  of  April  :— 

Bollettino  della  Societa  Geografioa  Italiana,  Fasciolo  U.,  February 
and  March,  1890.    From  the  Society. 

Boletin  Mensual  del  Obaervatorio,  Meteorol6gico  del  Colegio  Pio  de 
Villa  Colon.   From  the  Department. 

Boletin  del  Institoto  Geografioa  Argentine,  Tomo  X  Cuad  X  Bneno 
Aires.    From  the  Society. 

Flora  of  British  India.  Ft.  XVI.  By  Sir  J.  D.  Hooker.  From  the 
Department. 

(ieologioal  and  Natural  History  Survey  of  Canada,  Alfred  B.  C 
Selwyo,  C.M.G.,  eta,  Director.  Annual  Reports  (new  series).  VoL 
m.,  pt.  X.  Reports,  A.B.C.D.K.F.,  1887-8,  pt.  II.  Reports, 
H.J.K.L.M.N.R.S.T.,  1887-8.  Maps,  etc.,  to  aocompany  Annual 
Reports,  Vol  III.,  1887-8.    From  the  Department. 

Handbook  of  cyclone  storms  in  the  Bay  of  Bengal,  for  the  use  of 
sailors.    By  J.  EUot,  M.A.    From  the  Meteorlogical  Department. 

Horsbnrgh's  East  India  Pilot,  containinc  a  number  of  old  Charts, 
London  18j7,  also  Table  des  Cartes  et  Plans,  conteous  dans  L'Atlas  dn 
voyage  auz  Terres  Australis,  1801  to  1808.  From  the  Hon.  Attorney 
General. 

Journal  of  the  Royal  Horticultural  Society  of  London,  VoL  XI.,  part 
m.,  October,  1888.    From  the  Society. 

Kongl.  Svenska  Velenskaps— Akademiens  Handlingar  Bandet  23, 
I<)o.  3.  Species  Sargassorum  Australia,  Descriptoo  et  Disposite 
aocedunt  de  singulis  Partibus.  Sarffsstorum  Earumque  Differentus 
Morphoiogicis  in  diversis  speciebns  observationes  nonnulliB,  nee  non 
dispositionis  spAcierum  omnium  generis  his  differentUs  FundatOB, 
Penoulum,  Anotore  J.  G.  Agardh,  cum  XXXI.,  Tabulis.  From  the 
Society. 

Memoirs  of  the  Museum  of  Comparative  Zoology,  Cambridge,  Mass. 
Vol.  XVIL  No.  1.  The  immature  state  of  the  Odonata.  Pt.  IIL 
Sub- family  Cordnlina.    By  Louis  Cabot.    (Plates.)    From  A.  Agassir.. 

Memoirs  of  the  Geological  Survey  of  India,  Paleontologica  Indioa, 
being  figures  and  descriptiouB  of  the  organic  remains  procured  during 
the  progress  of  the  Geological  Survey  of  India.  Ser.  XIII.  Salt 
Range  FobsUs.  Vol.  IV.,  pt.  I.  Geological  Results.  By  W.  Waagen, 
Ph.  D.    From  the  Department. 

Monthly  Weather  Review,  Meteorological  Service  Dominion  of 
Canada.    (Current  Nos.)    From  the  Department. 

Monthly  Weather  Review,  U.S.  War  Department  (Current  Nos.) 
From  the  Department. 

Monthly  notices  of  the  Royal  Astronomical  Society,  VoL  L.,  No.  4, 
February,  1890.    From  the  Society. 

Report  on  the  worm  diaease  affecting  the  oysters  on  the  coast  of 
N.S.W.,  by  T.  Whitelegge,  F.R.M.S.,  April,  1890.  From  the 
Fisheries  Department. 
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Kevuta  do  Obflerratorio  Poblioaoao  mensal  de  Obianrfttorio  do  Rio 
de  Janeiro,  Anno  V.,  Jan.  de  1890,' N.  1.    From  the  Department. 

Soottiah  Geographioal  Magazine,  ourreot  Noi.    From  the  Sooiety. 

United  States  Department  of  Agriooltare  (Oivieion  of  Entomology), 
Vol.  ii.,  Nofl.  7>  6  and  9.  Ineeot  life.  January,  Febroary,  March, 
1890.  fialletin  No.  21,  Report  of  a  trip  to  Australia,  made  under  the 
direction  of  the  Entomologist  to  investigate  the  natural  enemies  of  the 
Fluted  scale,  by  Albert  Koebele.     From  the  Department. 

Tiotorian  Year  Book  for  1888  89.    From  the  Government  Statist. 

Tasmanian  Offioial  Reoord,  1889.  By  R.  M.  Johnston,  F.R.S.  From 
the  author.  • 

Xransaotions  of  the  Royal  Society  of  Victoria.  Vol  1,  Pfc.  ii.  From 
the  Society. 

Transactions  of  the  Seismologioal  Society  of  Japan.  Vol.  xiv.  From 
the  Sooiety. 

THX  LATE   REV.  J.   S  TBIOSON-WOODS. 

Mr.  R.  M.  JoHiTfiTON  referred  to  a  proposal  to  erect  a  memorial  tomb- 
stone over  the  grave  of  the  late  Rev.  J.  E.  Tentson- Woods,  as  a  small 
tribute  of  respect  to  one  who  has  done  much  for  the  sood  of  religion 
and  science*  and  also  for  the  colonists  generally,  in  whose  interest  he 
sacrificed  his  valuable  lite.  He  said  he  had  been  associated  with  the 
deceased  for  many  years,  and  derived  the  greatest  benetit  from  him  in 
many  branches  of  science.  He  was  in  sympathy  with  all  fellow-workers 
throughout  the  Australias,  and  it  was  hoped  the  object  would  be  success- 
fuL  He  placed  a  subscription  list  on  the  table  in  order  that  members 
who  desired  might  contribute. 

TASMANIAN    flSHSS. 

Mr.  R.  M.  Johnston,  F.L.S.,  read  a  paper,  entitled,  **  Further  obser- 
vations upon  the  fishes  and  fishing  industries  of  Tasmania,  together  with 
a  revised  list  of  indigenous  species."  Eight  years  ago  he  contributed  a 
similar  paper,  and  since  that  time  Messrs.  Alex.  Morton  and  Seville 
Kent  have  added  two  or  three  interesting  papers  on  the  same  subject. 
By  this  means  the  188  species  then  known  have  increased  to  214.  Afte? 
giving  a  complete  list  of  the  fishes  Mr.  Johnston  dealt  with  the  fishing 
industry,  estimating  that  there  are  about  86  boats  and  176  men  engaged 
therein.  Although  it  is  estimated  that,  exclusive  of  the  whaling  triSe, 
there  are  1,005  persons  directly  depending  upon  the  local  fisheries,  fully 
63  per  cent,  of  the  men  and  boats  belong  to  Hobart,  and  the  men  carry 
on  their  vocation  either  in  the  numerous  sheltered  indentations  or  bays 
in  the  upper  or  lower  waters  of  the  estuary  of  the  Derwent,  or  in  the 
exposed  open  sea  between  Seymour  on  the  north-east  and  Port  Davey 
on  the  south-west  The  fishing  carried  on  elsewhere,  with  the  exception 
of  the  purely  river  fishina  of  the  Tamar,  is  very  limited,  generally 
engaged  in  at  odd  times  oy  persons  wbo  do  not  devote  themselves 
exclusively  to  the  fishisg  iodostry.  The  Tamar  boats  sre  not  suited  for 
fishing  in  the  open  sea  of  Bass  Straits.  With  the  exception  of  three  or 
four  oecked  smacks,  the  most  of  the  boats  employed  in  the  waters  of  the 
Derwent,  or  in  the  open  sea  trumpeter  and  Barraconta  fishing-grounds, 
are  mere  open  centre-board  whaleboats,  fitted  with  fish-wells  perforated 
in  direct  communication  with  the  sea,  and  designed  to  keep  the  fish 
alive  until  sold  in  the  open  market  in  the  Fisherman's  Dock,  Hobart 
(salt  water.)  The  trumpeter  and  other  fish  will  feed  in  such  confine- 
ment, and  the  former  has  been  known  to  live  healthily  in  this  way  for  a 
period  of  three  months.  The  average  value  of  one  of  these  excellent 
sea-boats  is  (generally  about  37ft.  6in.  long;  beam,  7ft.  8in.;  depth, 
about  3ft.)  about  £100,  and  the  equipment,  in  the  shape  of  nets  and  deep 
Aea  lines,  say  £20 ;  in  all,  say  £120  for  each  beat.  There  are  usually 
three  men  to  each  boat  Even  with  a  small  crew  of  this  kind,  as  much 
as  40  dozen  kingfish,  weighing  12  to  14lb.  each,  have  been  caught  in  a 


lii^gla  Bigkt  when  tlie  ish  hatre  been  pkntifiiL  BHrnooota  oan  b» 
oaptnred  in  In^ge  qnantities  dnrhig  we  eetton— Jamuuy  to  Jun. 
Aboat  01  doeen  Bftrnwoato  weigh*  a  ton.  The  fishermen  itate  that^ 
oonld  they  be  aasnred  of  a  market,  9i.  a  dozen  for  btrraoonta  or  kingfiiih 
wenld  aomly  repay  them— t.e.,  about  Jd.  a  ponnd.  The  areraoa 
qnantity  of  trumpeter,  peroh,  trevally,  barraoou1»,  kingfiih,  oongeree^ 
and  erayfiih,  exported  eaeh  year,  ahnoat  wfaoQy  to  Victoria,  amovnti  to 
3,896doz.  The  average  price  of  the  trumpeter  is  fixed  at  Is.  per  Ib^ 
and  h»  estimates  that  the  yearly  sales  of  fish  sfnoe  the  decline  of  the 
oyster  fishery  de  not  exoeed  £10,000  per  annum.  The  decline  in  the 
▼alue  of  oil  obtained  from  the  whale  fishery  is  shown  bv  oompsrlng  the 
fint  and  second  quinquennium,  the  first  ^ding  £31,281  worth,  and  the 
second  £19,223  worth. 

BOOT  MATTEBS  IN  SOCIAL  AND  BOONOMIO  PBOBLXMS. 

Mr.  R.  M.  Johnston,  F.L.S.,  continued  hb  study  of  root  matters  in 
sooial  and  economic  problems  by  reading  a  paper  on  that  head.    Tfads 
• "^      '         d  folic       '■       ■• 


oontribution  formed  the  second  series,  and  follows  the  able  paper  read 
by  him  during  last  session.  In  that  he  dealt  exhaustively  witn  almost 
every  brsnch  of  social  and  economic  science,  and  in  the  paper  read  Isst 
nisht  he  treated  the  same  subjects  under  the  following  hesds: — 
"Natural  Limits  to  the  numbers  engaged  in  various  occupations;" 
**  Dominating  wants  determine  occupations,  and  necessarily  prodoce 
inequalities  in  the  form  of  lervicss  ;*'  **  Utopisn  scheme  of  socialists  ;** 
**  what  should  be  the  probable  efiisct  upon  social  well-being  if  the  major 
source  of  savings  were  destroyed  ;"  *'  Anterior  savings  the  true  source 
of  capital  invested  in  the  creation  and  distribution  of  neoessary  satis- 
factions;" "Fallacies  of  the  single  tax  proposaL"  To  give  a  clear 
example  of  the  difficulties  that  are  here  to  be  met  with  by  workers  he 
intreduces  a  fictitious  deputation  from  the  shoemakers  dri\ren  out  of 
employment  by  competition  with  cheap  foreign  manufactures,  and 
employs  a  theorist  to  represent  the  Government  and  argue  the  question 
with  him. 

Mr.  A.  J.  Tatlob  thought  that  one  of  the  principsl  vslues  of  the 
papers  read  by  Mr.  Johnston  consisted  in  the  fact  that  they  drew 
attention  very  positively  to  the  fact  that  in  writing  and  dilating  upon 
the  social  problems  occupying  our  attention  we  were  a^t  to  lose  sight  of 
the  deeper  considerations  that  underhe  the  superficial  consideration 
often  given  to  those  questions.  Mr.  Johnston  gave  an  illustration  of 
this  in  his  last  paper,  when  in  speaking  of  protection  and  freetrade,  he 
called  attention  to  the  fact  that  we  were  apt,  in  dealing  with  the  subject, 
to  regard  these  important  questions  as  ends  rather  than  as  means  to 
an  end,  that  end  being  to  secure  the  maxhnum  of  comfort  eisential  to 
living  a  healthy  and  happy  life  at  a  minimum  cost  of  labour.  He 
referred  briefiy  to  several  of  the  subiects  alluded  to  in  the  paper, 
and  considered  such  contributions  valuable,  as  showing  the  people 
that  many  economic  questions  have  not  yet  been  settied,  and  have  still  to 
U  faced. 

His  BxoiLLiNOT  said :— "  A  paper  like  that  rrad  to  us  to-night  by  Mr. 
Johnston  requires  to  be  studied  carefully  before  discussing  it,  and  I  do 
not  wish  to  enter  into  discnasion  with  Mr.  Johnston,  for  although  some 
of  the  propositions  he  hss  raised  are  in  their  essence  rather  economic 
thao  political,  yet  the  question  of  protection  of  native  industries  hss,  in 
theee  oclonies,  a  political  and  party  bearing  which  mskee  it  undesirable 
that  I,  asOofemor,  should  take  part  in  discussing  them.  But  there  Is 
one  root  matter  in  oooneotion  with  economic  problems  bearing  directiy 
upon  this  point  to  which  I  do  not  think  Mr.  Johnston  has  sufficiently 
ciuled  attention,  and  it  Is  tills,  that  aU  commerce  is  barter,  and  that  If  we 
import  foreign  goods,  either  shoes  or  anything  else,  we  eiq^rt  something 
In  exchange  for  them,  and  if  we  cease  to  import  suoh  goods,  we 
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nooeMarily  interfere  with  the  prodnotioii  of  the  native  goods  which  we 
exported  to  pay  for  them.  I  do  not  for  a  moment  anppoee  that  Mr. 
Jonniton  woold  dlepnte  thii  root  matter,  and  I  am  sure  he  will  not  feel 
annoyed  at  my  pointing  out  that  is  my  Tlmr  it  deeervee  more  attention 
at  hie  hands  than  it  baa  received  in  thia  paper."  He  moved  a  vote  of 
tl^anke  te^Uf»  Jehaiten  for  hit  papeca,  which  wae  paaaad> 

HOP  PLANT. 

Mr.  AI.FBBD  J.  Tatlob  called  attention  to  a  apecimen  of  the  native 
hop  (Bameaa  latifolia).  Thia  ahcol^  waa  to  lie  fonnd  on  all  the  atony 
ridgea  and  barren  bnah  landa  of  the  colony.  He  had  been  aaanred  that 
aome  remarlcable  carea  of  hydatida  had  been  effected  in  Victoria  by  tb& 
adminirtration  of  an  infaaion  made  from  the  leavee  of  thia  plant. 
Perhapa  the  Government  Aoalyat  woald  kindly  prepare  aome  notea  on 
the  plant^fbr  aome  futnre  meeting  of  the  Society,  ae  alao  showed  two 
intereathiA  Hlnatrationa  of  homea  made  withont  handa  in  pecaliar 
formaliona  of  t;vn  leavea. 

POBaaffXKItBBA.  A3n>  MOUUDMAs 

Mr.  MoBflPON  drew  attention  to  a  reoeni  dredging  trip  in  the  harbonr» 
and  regretted  that  Mr.  Darrand,  who  waa  intnxuioed  at  the  laat  meeting, 
waa  onable  to  be  preeent  to  aabmit  a  microacopical  slide  oontsinlng  aome 
very  intereating  eiamplee  of  varione  fbrma  offoramlnlfera  that  he  had 
moanted  for  the  inapeotled  of  the  Fellows.  The  reenlt  of  the  dredging 
tR|^  waa  of  ImportiMiee,  ae  the  forme  obtained  leaembled  the  marine 
faaaa  of  Port  Jaekaon,  and  the  reenka  of  a  tew  dredging  tripe 
intended  dorinff  the  aeaaon  wonld  no  doubt  prove  very  intareatinff. 
Among  the  speoimena  dredsed  were  a  large  nvmber  of  mnaeela,  and  etJuk 
oontaioed  a  small  crab,  whioh  on  eoEaminstfon  appeared  to  belong  to  the 
genua  Fabla.  It  waa  rather  interoating  to  leank  from  aome  of  the  old 
reaidents  that  many  yeara  back,  when  mnaeela  were  nnmerona  aa  at 
preaent,  in  the  msjori^  of  oases  avery  nrassel  contained  a  crab  similar 
to  those  exhibited,  and  that  the  oysters,  while  mnsssla  were  in  larse 
qnantitlBa,  were  few.  Some  time  afterwards  the  mnaael  became  near^ 
extinct,  while  the  oyster  mnltiplied.  Whether  that  was  dne  to  this 
parasitical  erab  or  not  he  was  naable  to  say,  bat  the  fact  was  singnlar 
that  while  the  crab  was  now  notioeable  in  the  mosael  the  oyster  was 
Inorsseing  in  nvmberst  Whether  history  wonld  repeat  iteelf  it  would 
be  diffioalt  to  ssy,  bnt  It  wonld  be  interesting  to  observe  the  result.  In 
ooojanetion  with  Mr.  Durrand  he  intended  at  next  meeting  to  submit  a 
paper  on  the  resists  of  the  dredging  of  the  harbour. 

Sir  Lahbbbv  Dobson  recollected  that  many  years  ago,  when  mussels 
were  plentiful,  they  were  destroyed  by  a  lUt&e  red  orab.  For  xrany  yeara 
there  were  no  mnasels,  now  they  were  again  plentlfuL 

Mr.  R.  M.  JoHNavoN  said  he  had  noticed  aa  a  remarkable  coincidence 
that  the  diaaMearaaoe  of  the  mnaael  in  former  yeara  waa  followed  by 


tba  ineveaae  of  the  oyater,  and  the  decreaae  of  the  o^ter  meant  the 
inoreeao  of  the  asosaeL  It  waa  deeiraUe  to  know  the  cauae  of  thia 
phenomenon,  and  he  hoped  Mr.  Morton  would  puraue  hia  inveatigationa 
hk  regard  to  thoee  molluaca  and  their  eoemiee. 

Mr.  MoBTON  aaid  that  he  had  had  forwarded  to  him,  by  thoFiaheriea 
Commiseion  of  New  South  Walea,  a  nuMt  valuable  paper  prepared  by 
Mr.  Thoe.  Whitele«e^  F.B.M.a,  Zoologiat  to  the  SyOwy  Muaeum,  on 
t)ie  diaesae  obeen^din  the oystera on  the  New  South  WaliM  coast.  Aa 
the  qiisation  of  Introdnoing  the  Sydney  oyster  on  the  Tsamanian  ocaat 
occupied  the  attention  of  the  Fishsriea  Board  at  preeent,  ho  faitended  to 
subasit  aome  extracts  froaa  Mr«  Whitategge's  valuable  paper  at  next 
meeting  ol  the  Seelety. 

Dhe  PBBBn>Hi»  meved  m  vofee>  of  thanks  to  Mr.  Johnstea  for  Ma 
TSM>1«  papers. 

Tbm  prooeedittgl  then  terteitMted. 
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JUNE,  1890. 

The  monthly  meeting  of  the  Royal  Society  was  held  on  Wednesday, 
Jane  11th,  at  the  Mnsenm.  The  President,  Hia  Excellenoy  Sir  R.  G.  C. 
Hamilton,  K.C.Bm  took  the  chain 

NEW  MEMBSB. 

Mr.  M.  W.  Simmons,  solicitor,  was  elected  a  Fellow  of  the  Society, 

BX00BD6  OV  SABLT  XYXNTS. 

Mr.  MoBTON  read  a  letter  from  Mr.  A.  B.  Biggs,  Lannceston, 
snggesting  that  something  be  done  by  the  Society  in  collecting  records 
of  eerly  events  in  the  history  of  the  colony  from  the  few  surviving  old 
colonists,  as  they  were  rapidly  passinff  to  the  majority,  and  the 
opportanil^  wonld  Soon  be  for  ever  lost.  The  letter  was  referred  to  the 
consideration  of  Mr.  J.  B.  Walker,  who  is  interesting  himself  in  the 
andent  hiitory  of  the  colony. 

AUSTBALASIAK  SGIENCB  A8S001ATXOK. 

Mr.  MoBTON  sabmitted  programme  of  the  third  annual  meeting  of  the 
Anstralasian  Association  for  the  Advancement  of  Science,  which  will 
commence  on  Thursday,  January  15, 1891,  at  Chri8tchurch,New  Zealand. 

His  BxoxLLBKOT  atked  if  any  of  the  members  of  the  Society'  were 
going  take  to  part  in  the  proceedings. 

Mr.  MoBTOxr  said  he  believed  that  several  members  had  forwarded 
their  names  to  New  Zealand. 

THX  MOON  AND  THB  BAINFAIX. 

Mr.  E.  C.  NowxLL,  hon.  member  Royal  Statistical  Society,  read  a 
paper  entitled  "  Do  the  changes  of  the  moon  affect  the  rainfall  f '  He 
said  that  the  idea  that  the  changes  of  the  moon  affected  the  rainfall  had 
widely  prevailed  from  the  earliest  afl[es.  Traces  of  it  were  found  in  the 
Roman  poet  Virgil,  while  ages  before  the  Babylonian  Government 
Astronomers  in  their  daily  reports  inserted  many  entries  respecting  the 
supposed  influence  of  the  heavenly  bodies  on  the  weather.  Sailors 
especially  were  great  believers  in  the  inflaenoe  of  the  moon  on  the 
weather,  and  the  writer  believed  that  it  wonld  be  found  that  where 
ideas  have  l>eoome  deeply  rooted  and  widely  spread,  it  is  very  seldom, 
if  ever,  that  they  have  not  some  foundation  in  fact.  The  public,  how- 
ever, were  assured  by  those  whose  opinions  on  such  subjects  carry  great 
weight,  that  the  popular  notion  was  a  mere  delusion,  and  that  the 
moon's  changes  bad  no  influence  on  the  weather.  He  quoted  as  scientific 
authorities  on  this  point,  Dr.  R,  J.  Mann,  vice-president  of  the 
Meteoroloffical  Society,  Dr.  lArdner,  and  Dr.  Ball,  Royal  Astronomer 
of  Ireland.  Seeing  that  the  statements  of  scientific  men  were  at 
variance  with  the  popular  opinion,  he  resolved  to  investigate  the  matter 
for  himself,  and  accordingly  in  1880  he  commenced  to  keep  a  meteoro- 
logical journal  in  a  rough  way,  and  had  continued  it  up  to  the  present 
time.  The  results  of  the  10  years'  observations  were  set  forth  in 
tabulated  form,  and  so  far  as  the  inquiries  on  the  subject  warranted  a 
oonclusion,  the  only  thins  that  could  with  safety  be  asserted  was,  **  That 
there  is  a  greater  probability  of  having  rain  on  the  first  than  on  any 
succeeding  day  of  any  of  the  moon's  changes.  He  hoped  the  results 
aubmitted  would  be  of  some  value  as  a  oontribution  towards  the 
investigation  of  an  obsonre  but  highly  interesting  subject,  and  alio 
in  stimulating  further  researches  in  this  direction,  in  order  to  discover, 
if  possible,  wnat  are  the  exact  nature  and  limita  of  tiie  influence  exerted 
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upon  the  earth  and  Ita  inbahitante  by  the  moon  and  the  remoter  planeta 
—the  leaaer  force*— aa  well  at  by  the  great  central  aonroe  of  power— the 
annitaelf. 

Captain  Shobtt  read  a  brief  paper,  oritioiaing  Mr.  Noweira  viewa, 
in  which  he  contended  that  it  waa  not  to  the  moon'a  inflneace  alone 
that  they  abonld  look  for  the  effect  atated,  although  he  admitted  that 
the  moon  waa  a  great  factor  in  the  caae.  Thoogh  lul  parte  of  the  world 
were  not  affected  alike  bv  the  aapect  of  the  aan,  moon,  and  planeta,  he 
fonnd  that  at  tf  chart  nnder  Jupiter  and  Mart'  influence  the  temperature 
inoreaaed,  and  decreaaed  with  Saturn'a ;  Ukewiae  the  aapect  of  Saturn, 
Uranua,  Venua,  and  Mercury  produced  rain  and  low  temperature; 
alao,  that  the  aapect  of  the  different  planeta  produced  more  or  leaa 
changea  in  the  weather.  It  waa  alao  noticeable  that  after  the  tide 
turned  to  riae  rain  act  in  or  fell  heavier  in  rainy  weather.  Mr.  Nowell, 
in  hia  paper,  had  onlv  notified  the  commencement  of  rain,  and  did  not 
give  the  number  of  rainy  daya  in  each  quarter.  He  aabmitted  a 
calculation  of  rainy  daya  for  1889,  omitting  tnoae  under  three  pointa, 
which  ahowed  that  the  greatcat  number  of  rainy  daya  waa  on  the 
fourth  or  middle  day  of  the  quarter.  The  reanlta  were  act  out  in 
tabulated  form,  and  ahowed  that  there  were  61  daya  of  one  or  two 
pointa  of  rain.  Thia  large  number  of  rainfall  he  conaidered  attributable 
to  the  proximity  of  the  city  to  Mount  Wellington,  which  attracted  the 
low  molat  donda,  from  which  fell  alight  ahowera  of  rain. 

Mr.  G.  H.  Gra2«t  thought  it  would  be  intereating  to  the  Society  and 
acience  generally  if  Capt.  Shortt  would  give  acme  detailed  particnlara  oi 
the  way  in  which  he  arrived  at  the  conclnaiona  he  had  atated  in  regard 
to  the  planeta  affecting  the  weather,  aa  those  oondaaione  were  not 
generally  known  or  accentei.  He  wocld  like  alao  to  remark,  in  regard 
to  Mr.  Nowell'a  paper,  that  the  writer  did  not  profeaa  to  be  a  acientiat, 
and  therefore  hia  conclnaiona  were  not  to  be  jooffed  by  the  rigid  rulea 
of  acience.  It  aeemed  to  him  that  he  had  amaluamated  to  a  certain 
extent  popular  ideaa  with  acience,  and  that  therefore  all  hia  conduaicna 
muat  not  be  accepted  aa  absolutely  proved  tnitha.  In  regard  to  lunatica 
for  example,  acience  had  proved  that  there  waa  not  that  affinity  of  the  one 
with  the  other  that  he  had  indicated.  They  were  indebted  to  Mr.  Nowdl 
for  the  trouble  he  had  taken,  and  he  hoped  it  would  lead  to  the  changea  in 
the  weather  being  more  carefully  noted.  The  near  proximity  of  the  dty  to 
Mount  Wellington,  he  believed,  affected  the  rainfall,  and  conaequently  he 
thought  that  &e  meteorological  tables  of  Hobart  could  be  said  to  have  very 
little  value  aa  compared  with  parts  of  the  colony  lesa  affected  by  the 
proximity  of  the  Mountain. 

Capt.  Shobtt  promised  to  read  a  paper  on  the  influence  of  the  planeta 
on  the  weather  before  the  end  of  the  aeaaion.    (Bear,  hear.) 

Mr.  NowELL,  in  reply,  aaid  it  was  impoaaible  for  him  to  deal  fully 
with  Captain  Shortra  criticisms  without  having  an  opportunity  to 
peruae  hia  paper,  but  if  the  paper  read  had  done  nothing  elae,  it  had 
brought  out  a  moat  intereating  atatement  from  Captain  Shortt,  and  the 
promise  of  an  intereating  paper.  Captain  Shortt  had  conducted  hia 
observations  on  a  cUfferent  system,  but  untQ  he  had  a  farther  opportunity 
of  studying  the  matter  he  must  adhere  to  his  own  system.  Mr.  Grant  waa 
inclined  to  think  that  the  influence  of  the  moon  on  lunatics  was  one  of  the 
popular  ideas,  but  he  thought  it  had  been  pretty  weU  established  by  the 
efficers  of  lunatic  establishments,  and  mi^ht  now  be  regarded  not  as  one  of  the 
popular  ideaa,  but  as  a  sdentiflc  fact  Of  course,  as  Mr.  Grant  said,  he  did  not 
profess  to  be  a  sdentist,  but  had  rather  treated  the  subject  from  a  statistical 
point  of  view.  They  did  not  profess  to  be  ultimate  condusions,  but  merely 
Buch  as  the  facts  seined  to  warrant,  and  he  would  be  glad  if  his  paper  waa 
the  means  of  causing  the  matter  to  be  more  accurately  investi^ted.  In 
regard  to  the  situation  of  Hobart  and  its  proximity  to  the  Mountain,  he  had 
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goftrded  hiamlf  on  this  point  by  ezpklning  that  the  obflervations 
only  inteodfid  to  apply  to  Hobnrt,  bat  ho  might  say  that  Mr.  Shoobridge 
told  him  that  the  rainfall  at  New  Norfolk  differed  but  slightly  from  tluit 
of  Hobart^  and  suggested  that  he  (Mr.  Nowell)  should  ti^e  his  obeervations. 
He  considered,  however,  that  he  Ittd  better  confine  himself  to  Hobart,  but 
never  for  an  instant  suggested  that  the  conclusions  derived  from 
observations  at  Hobart  would  be  generally  applicable  throughout  the 
oolony. 

A  FOOSIL  TWBB. 

Mr.  Jaus  Babkabd  read  the  following  notes  on  a  fossil  tree  found 
iMneath  lOQft.  of  basalt,  at  Richmond,  Victoria,  by  S.  H  Wmtle:— "  In 
the  early  part  of  March  last  I  received  informatioa  to  the  effect  that  a 
fossil  tree,  90ft  in  length,  had  been  brought  to  light  by  the  workmen 
•employed  in  the  ''blnestone"  quarry  otMtmn.  Willis  Brothers,  at 
Richmond,  Victoria.  I  immediately  visited  the  spot,  and  found  the 
bole  of  a  tree  lying  in  an  east  and  west  direction,  partly  embedded  in 
a  deposit  of  dark  coloured  sand.  Portions  of  the  trunk  were  in  contact 
wi th  the  base  of  a  basaltic  flow  1 00ft.  in  thickness  by  measurement.  The 
general  opinion,  before  I  examined  it,  among  the  uninitiated  connected 
with  the  quarry,  was  that  it  was  the  oommmi  red  gum  of  Victoria, 
Bucalyptus  roUrcUa,  I  at  once  recognised  it  as  belonging  to  an  entirely 
different  order,  and  if  not  a  pine  not  very  widely  removed  from  it.  Up 
to  the  present  time,  however,  it  has  not  been  determined.  1  may, 
perhaps,  venture  to  observe  that  in  it  I  can  see  a  close  resemblaoce 
to  Salidmria  sp.  (Mueller),  which  in  several  instanoes  has  been  brooght 
to  light  from  nnder  the  basalt  of  the  "  deep  leads  "  of  Ballarat  and 
elsewhere  in  Viotoria.  The  tree  is  denuded  of  its  branches ;  abort 
stamps  alone  being  left.  This  fact,  conpled  with  the  absence  of  twigs, 
leaf  impressions,  and  seed  vessels,  and  also  the  fine  uniform  oharaoter  of 
the  sand  deposit,  points  to  the  tree  having  been  carried  to  where  it  was 
fonnd  by  aqueous  drift  agency.  AXthou^  I  requested  the  proprieton 
of  the  quarrv  to  instruct  their  workmen  to  preseive  anything  in  the 
vidnity  of  the  tree  whieh  In  the  least  might  resemble  nuts  or  cones, 
nothing  in  the  shape  of  fossil  fruit  has  been  brought  to  light.  I  have 
been  promised,  however,  that  efforts  wUl  be  maide  to  disentomb  the 
whiHe  tree.  The  cracks  and  fissures  of  the  ligneous  tree  are  coated  with 
minute  iron  pyrites ;  while  the  sand  on  which  the  tree  immediately 
reposes  is  cemented  to  a  eoosiderable  extent  by  the  presence  of  the  same 
mineral.  For  a  depth  of  4ft.  from  the  base  of  the  superimposed  basalt, 
the  deposit  oo  which  the  tree  rests  may  be  described  as  an  imperfect 
dirt  bed,  beioflf  charged  with  carbonaceous  matter  in  a  fine  state  of 
division.  A  well  has  been  simk  in  the  compaoted  sand  to  a  depth  of 
several  feet  in  order  to  catch  the  drainage  from  the  joints  and  fissures 
in  the  basalt,  but  no  rounded  pebbles  or  gravel  have  been  met  with ; 
nothing,  in  short,  but  fine  drift  sand,  thus  pointing  to  a  depression  that 
was  filled  up  to  a  considerable  extent  bv  sand  transported  by  aqueous 
agency  prior  to  the  outburst  and  overflow  of  the  basaltic  lava.  The 
southern  wall  of  the  qaarry  is  only  60yds.,  lineally,  from  the  Yarra 
River.  On  the  opposite  bank  the  highly  inclined  Upper  Silurian  shales 
obtain,  forming  a  precipitous  bank  in  contradiction  to  a  more  or  less 
gradually  shelving  bank  wherever  the  basalt  obtains.  As  the  source  of 
this  newer  pleistocene  basalt  had  its  origin,  it  is  generally  believed,  at 
Heidelberg,  some  10  miles  distant,  there  is  i^ood  ground  for  assuming 
that  the  Yarra  River  had  not  an  existence  at  the  period  when  the 
basaltic  flow  formed  a  crypt  to  the  tree  and  sand  bed  ;  but  that  at  a 
subsequent  epoch  it  carvea  out  its  present  channel,  chiefly  alouff  the  line 
formed  by  the  contact  of  the  basalt  with  the  Silurian  strata.  It  will  be 
observed  that  the  condition  of  the  wood  is  that  of  more  recent  lignite, 
the  fibres  being  very  tough.  I  am  stronffly  reminded  by  the  occurrence 
of  thlairee  beneath  the  basalt,  and  the  physical  change  which  hss  taken 


phoe  tiiioe  it  wm  depoiited  on  ite  sandy  bed,  as  well  as  by  the  existenoe 
of  the  Tarn  River,  of  a  similar  change  at  a  similar  period  at  the  site  of 
the  Geilston  Bay  freshwater  limestone  at  Richmond,  in  Tasmania.  A 
quarter  of  a  oentnry  ago  I  poblished  a  popular  description,  nnder  the 
title  of  **  A  Story  of  a  Stone,"  of  the  mat  geologioaf  changes  which 
had  taken  place  since  the  traverting  beds  haa  beep  laid  down  by  the 
«raption  of  basalt,  and  the  snbseqoent  formation  of  the  River  Derwent. 
The  relation  that  the  Tarra  River  bears  to  the  fossil  tree,  its  sand  bed, 
and  snperimposed  basaltic  covering.  Is  precisely  the  same  «s  that  which 
the  Derwent  River  bears  to  the  fossiliierons  travertine  deposits."  Mr. 
Babnabd  added  that  similar  specimens  had  been  presented  to  the 
Tasmanian  Mosenm  by  his  son,  Dr.  Barnard,  while  in  New  South  Wales. 

Mr.  MoBTON  expressed  regret  at  the  absence  of  Mr.  R.  M.  Johnston, 
owinff  to  indisposition,  as  that  gentleman  was  well  acquainted  with  the 
snbject,  having  largely  referred  to  it  in  his  '*  Qeology  of  Tasmania." 

Mr.  G.  H.  Gbant  said  that  thn  grain  of  the  wood  and  general 
appearance  of  the  specimens  showed  that  the  dioritic  formation  that 
poured  out  upon  the  trunk  of  the  tree  was  at  a  lower  temperature  than 
was  generally  supposed. 

8PBCIMKNS. 

Mr.  T.  B.  MooBB  exhibited  specimens  of  Bucalyptus,  a  variety  of 
Risdoui,  and  a  garnet  stone  from  CoUingwood  Valiey,  West  Coast. 

Mr.  MoRTOir  exhibited  two  parrots,  presented  by  Mr.  F.  Back, 
General  Manager  of  the  Government  Railways.  They  are  the  Kea  {NeHor 
notabUia),  natives  of  New  Zealand,  and  very  destructive  to  sheep. 

Mr.  CUBZON  AUiPOBT  exhibited  a  specimen  of  black  marble,  taken 
from  the  mouth  of  the  Gordon  Kiver,  West  Coast.  Samples  had  been 
sent  to  London,  and  a  company  formed  to  work  the  same. 

Mr.  MoBiTON  submitted  specimens  of  ferns  connected  with  limestone 
formations  taken  from  the  Chudleigh  Caves. 

On  the  motion  of  His  Exobllbnot,  votes  of  thanks  were  passed  to  the 
gentlemen  who  contributed  papers. 

The  proceedings  terminated. 
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JULY,  1890. 

The  monthly  meetiag  of  the  Royal  Society  was  held  at  the  Mnaeam  on 
Monday  eveniofl,  Jaly  14th.  The  President,  Hia  Excellency  Sir  R.  6. 
G.  Hamilton,  £C.B.,  presided. 

NEW  MSMBBB. 

Mr.  Alexander  Montgomeiy  was  elected  a  Fellow. 

LIST  OV  ADDITIONS  TO  THE  LIBBABT. 

The  following  list  of  additiona  to  the  Rpyal  Society's  Library  daring 
the  month  of  Jane  were  read  :— 

Acta  Horti  Petropolttani  Tomaa  XI.  Fascinlns  1.— From  the  Society. 

Annual  Report  of  the  Department  of  Mines,  New  South  Wales,  for 
the  year  1889. — From  the  Department. 

Archives  du  Mns^  Teyler,  Serie  U.,  Vol.  IL,  1886 ;  VoL  IIL,  1887  ; 
Serie  II.,  Vol.  III.,  1889.— From  the  Department. 

Boletin  Mensnal  del  ObserTatorio  Meteorologico  del  Cdegio  Pia  de 
Villa  Colon,  Montevideo.    From  the  Society. 

BoUettino  della  Societa  Qeografica  Italiana.  Serie  III.,  Vol  m.  Fasc. 
in.  Maze,  1890.     From  the  Society. 

Boletino  del  Inatituto  Geografico  Argentine.  Tomo  X.,  Gnardemo 
X.,  XI.,  XII.,  Buenos  Ay  res.    From  the  Society. 

Boletino  Mensual,  Tomo  II.,  No.  5,  Mexico.     From  the  Department. 

Bulletin  of  the  Museum  of  Comparative  Zoolosy  at  Harvard  College, 
Cambridge,  U.S.A.  Vol.  XVI.,  No.  7.  The  Topography  of  Florida, 
by  N.  S.  Shaler.  No  8.  On  some  occurrences  of  Ottrelite  and  Ilmenite 
Schist  in  New  Eoglaod,  by  J.  K.  Wolff.  Vol.  XIX.,  No.  1.  Studies 
on  Lepidosteus.  part  I.,  by  £.  L.  Mark.  No.  2.  On  the  egg  mem- 
branes and  Mioropyle  of  some  Osseous  fiHbes,byC.  H.  Eigeomann.  No. 
3.  Reports  on  the  results  of  dredging  under  the  supervision  of 
Alexander  Agaesiz  in  the  Gulf  of  Mexico,  1877-9,  etc.  XXXII.  Report 
on  the  Nudibrancbs,  by  Rud.  Bergb.     From  the  Department. 

Calif omian  State  Mining  Bureau,  Ninth  Annual  Report  of  the  State 
Mineralogist  for  the  year  ending  December  1,  1889.— From  the  Depart- 
ment. 

Cyclone  Memoirs  Part  II,  Bay  of  Bengal  Cyclone  of  August  21,  28, 
1888.— From  the  Department. 

Fondati  on  Teyler,  Catalogue  de  la  Biblioth^ue,  dress^  par  C. 
Ekama,  Cinquieme,  Livraison,  Paleontologie,  Qeologie,  Mineralogic 
Botanique,  ^ologie,  O^ographi^,  Costumes,  Voysges  pittoresques  et 
Scientifiques. — From  the  Department. 

Journal  of  the  Royal  Microscopical  Society.  Part  2, 1890.  From  the 
Society. 

Los  Agnss  Minerales  de  Chile  por  el.  Dr.  L.  Darapsky,  Valparaiso. 
From  the  Society. 

Monthly  Record  of  Meteorological  Observations  for  Victoria.  From 
the  Department. 

Monthly  Weather  Review,  Canada  (current  Nos.).  From  the 
Department. 

Monthly  Notices  of  the  Royal  Astronomical  Society  (current  Nos.) 
From  the  Society. 

Observatorio  Nacioaal  Argentine,  vol.  XI.  Bnenoa  Ayres.  From 
the  Department. 

Perak  Govemmtnt  Gazette  (current  Nos.)  From  the  Govamment 
Secretary. 
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ProoeedingB  of  the  Torkihire  Geolo^ioal  and  Polyteohmo  Sooiety 
(new  Beriea).  toL  XL,  part  IL,  1890.    From  the  Society. 

Scottiah  Geograpbioal  Magazine  (Carrent  Noe.)     From  the  Society. 

Synopsis  of  the  Qaeensland  Flora,  containing  both  the 
P6snogamoas  and  Gryptogamona  Plants.  By  F.  M.  fidley,  F.L.S. 
From  the  Department. 

Transactions  of  the  Royal  Geographical  Sooiety  of  Anstralasia 
(Victorian  Branch).  Pt.  II.     Vol.  XIL    From  the  Sooiefey. 

Transaotions  and  Proceedings  of  the  New  Zealand  Institnte,  1889. 
Vol.  XXII.    From  Society. 

Report,  twenty-sixth  adnaal,  of  the  Zoological  and  Acclimatisation 
Society  of  Victoria  for  the  year,  1889.    From  the  Society. 

Report,  Sydney  Free  Public  Library,  for  1889-90.  From  the 
Trustees. 

Report  of  the  Wellimcton  Acclimatisatiou  Society,  for  nineteen  months 
ending  March  31, 1890.    From  the  Sooiety. 

Revista  do  Obser^atorio,  No.  i.  Rio  de  Janeiro.  From  the  Depart- 
ment. 

Ver  handlun^er  der  Gesellschaft.  FUr  ErdlLunde  Zu  Berlin.  Uarrent 
Noe.    From  the  Society. 

Victorian  ISsturalist.  Vol.  VII.,  No.  1.  May,  1890.  From  the 
Society. 

KATIVS  STONE  IMPLEMENTS. 

Mr.  Morton  read  a  letter  which  His  EzceUeacy  had  received 
from  Mr.  S.  S.  Rice,  London,  statiug  that  his  friend,  Mr.  £.  B.  Tyler, 
of  the  University  Museum,  Oxford,  was  anxious  to  procure  some  of 
the  native  stone  implements  of  Tasmania,  and  asking  flis  Excellency 
to  assiit  in  the  matter. 

Mr.  MosTON  stated,  in  reply  to  His  Excellency,  that  there  was  a 
ooUeotion  of  such  stones  in  the  Museum,  and  also  a  number  in  duplicate. 
Several  of  the  Trustees  of  the  Museum  were  present,  and  no  doubt 
the  matter  would  receive  consideration  at  their  next  meeting. 

His  EzoELLENCT  Said  that  the  writer  had  a  ^reat  deal  to  do  with 
the  University  Museum  at  Oxford,  having  evidently  made  the  subject 
a  study.  He  thought  it  would  be  well  to  send  the  specimens,  if  that 
oonld  be  done  without  denuding  our  collection. 

Mr.  C.  T.  Belstead  said  he  was  sure  that  the  matter  would  receive 
full  consideration  from  the  Museum  Tmsteee. 

DKEDOINQ  TRIP  ON  THE  DEBWENT. 

Mr.  A.  MoBTON  read  some  **  Notes  on  a  recent  dredging  trip  in  the 
Der  went."  He  said  :  '*  The  Tasmanian  Fisheries  CommissionerB  having 
decided  to  examine  the  several  bays  in  the  River  Derwent  for  the  purpose 
of  ascertaining  whether  as  in  former  times  there  still  existed  natural 
oyster  beds,  advantage  was  taken  of  the  opportunity  to  pay  special 
attention  to  the  marme  fauna  that  might  be  obtained  by  means  of 
the  dredge.  Mr.  A.  Durrand,  F.R.M.S.,  at  present  on  a  visit  to 
Tasmania,  who  has  made  a  collection  of  foraminilera  from  many  parts 
of  the  Southern  seas,  accompanied  us  on  our  trip.  Several  bays  to  the 
northward  of  the  harbour  were  tried,  but  the  dredge  failed  to  secure 
any  specimens  of  oysters,  and  in  only  one  or  two  iostances  did  we  obtain 
any  dead  shells.  Althooffh  from  a  commercial  point  of  view  the  result 
of  the  dredging  trip  proved  comparatively  a  failure,  still  from  a  scientific 
point  we  were  amply  rewarded.  Instead  of  finding  the  oyster  a  large 
quantity  of  pectens  or  BcaUops  were  obtained,  As  had  been  pointed 
oat  by  the  Secretary  to  the  FiUheries  Commission  (Mr.  Seager),  a  large 
number  of  this  shellfish  can  be  obtained  in  the  River  Derwent  by  meana 
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of  dredgioff,  and  the  qnality  being  eqiiAl  to  the  Earopean  Mallopi  it  b 
to  be  hoped  that  steps  will  be  taken  by  onr  fiahermen  to  place  ia  the 
market  this  claaa  of  ahellfiih,  whiob  wonld  readily  find  oonanmera.  Am 
the  placet  dredged  in  were  rather  ftir  np  the  river  the  namber  of  ipeoieB 
of  moHatoa  was  naturally  limited.  Several  cnutaoeans,  chiefly  of  the 
smaller  kind,  were  obtamed,  one  kind  being  found  in  great  nambers 
inhabiting  the  common  mnsseL  This  onrious  little  crab  has  a  wide 
range  common  to  the  Earopean  seat,  bat,  althoogh  fonnd  inhabiting 
the  mossel  of  New  Zealand,  has  not  been  obsored  in  the  mnssel 
found  round  the  New  South  Wales  coast.  A  large  namber  of  species 
of  a  delicate  Echin  were  met  with,  a  species  which  is  fonnd  to  have 
a  very  wide  range,  having  been  obtained  on  the  N.E  and  North 
coasts  of  Anstralia,  Japan,  S.E.  Coasts  of  New  Gainea,  East  Indies, 
Cape  of  Good  Hope,  New  Zealand,  aod  New  Caledonia.  Some  five  or 
six  species  of  sponges  were  obtained,  samples  of  which  he  intended 
to  have  forwarded  to  Mr.  Arthur  Deody  of  Melbourne  University 
for  identification,  as  that  gentleman  ia  at  present  paying  considerable 
attention  to  the  spongidiie  of  Australia.  Several  specimens  of 
foraminifera  were  obtained.  In  concluding,  he  said  that  from  the  large 
number  of  specimens  obtained  during  the  trip,  and  considering  the 
very  primitive  and  unsnitable  dredge  in  use,  he  was  convinced  that  a 
most  interesting  and  valuable  collection  of  marine  fauna  might  be 
obtained  in  the  Derwent,  and  accordingly  decided  during  the  summer 
months  to  carry  out  a  similar  system  of  dredging  to  that  which  he  was 
engaged  in  for  the  Sydney  Mnseum  on  the  Queensland  coast  and  at  Port 
Jackson  during  the  years  1879, 1881-2.     (Hear,  hear.) 

TASMANIAN  MOLLUSGA. 

Mr.  A.  Morton  (for  Mr.  R.  M.  Johnston,  F.L  S.),  read  a  paper  on 
'*  Provisional  aid  to  the  study  of  the  Tasmanian  MoUnsoa.''  The  writer 
remarked  that  the  student  of  conchology  in  Tasmania  laboured  under  a 
dindvantage  in  that  the  description  of  the  various  species  inhabiting 
our  waters  was  scattered  widely  in  various  publications  of  Europe  and 
America,  while  nearly  half  the  number  of  the  princi|>al  type  species 
are  deposited  in  foreign  museums  and  are  therefore  inaocessible  for 
purposes  of  reference  to  local  students.  Much  careful  work 
required  to  be  done  before  we  could  rest  satisfied  with  existing  classifi- 
cation of  species,  for  it  was  well-known  that  the  specific  descriptions 
of  the  earUer  distiuffuished  collectors  who  accompAnied  expeditions 
to  our  seas  were  onen  too  meagre  to  satisfactorily  divtinguish  or 
separate  them  from  many  allied  distinct  species  subsequently  discovered. 
He  suggested  that  the  example  of  New  Zealand  should  be  followed 
in  makmg  np  a  duplicate  collection  of  our  shells  as  complete  as  possible, 
and  thereafter  submit  them  to  a  well-known  European  authority 
like  Ed.  Von  Martins,  who  could  critically  examine  and  compare  them 
with  original  types  in  European  collections,  and  submit  a  report  for 
guidance  of  local  workers.  If  Messrs.  Legrand,  Petterd,  and  Beddome, 
who  have  so  ably  worked  in  this  branch  of  science  in  Tasmania,  and 
who  possess  the  best  local  collections,  were  to  cnsage  in  a  work  of 
this  kind  under  the  auspices  of  the  Royal  Society  of  Tasmania,  he  was 
satisfied  that  the  very  beet  results  would  be  attained,  and  we  would  then 
prepare  the  way  for  the  publication  of  a  work  on  Tasmanian  Molluscs 
upon  which  thorough  dependence  could  beplaced.  He  alluded  also  to 
the  labours  of  the  Rev.  J.  T.  Teniaon  Woods,  F.L.S.,  and  the  Rev. 
H.  D.  Atkinson,  of  Circular  Head,  in  connection  with  this  study. 
He  flsve  a  comprehensive  account  of  the  bibliograpy  of  the  subject,  and 
for  ue  convenience  of  local  students  who  are  not  in  possession  of  works 
of  reference,  he  added  a  part  devoted  to  the  description  of  the  various 
families,  mainly  based  upon  the  late  G.  W.  Tryoo^s  splendid  work  on 
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*'  Strootaral  and  Syitamatio  Conchology  "  (ApriL  1884).  To  afford 
additional  faoUitlM  to  mioh  ttadents  he  prepared  an  artificial  key  to 
the  olaeses,  family,  and  genera,  which  he  noped  would  prove  to  be  of 
aervice. 

Mr.  A.  J.  Tatlob  ezpreiied  regret  at  the  abeenoe  of  Mr.  Johnston 
throngh  indispoeltlon.  Mr.  Johnston's  writings  were  not  only  inyalnaUe 
in  themselyes,  bat  speoially  so  as  they  were  generally  written  with  a 
-yiew  to  meet  the  requirements  of  young  stadents. 

TBS  DOUBLE  OOOOANnT. 

Mr.  Alisbd  J.  Taylor  read  a  paper  on  the  coco'de-tner  {Lodokea 
Seychkllarum)  or  doable  ooooanat,  which  had  become  interesting 
of  late  owing  to  some  misleading  paragraphs  which  had  fonnd  their 
way  into  the  English  Press  regarding  it. 
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AUGUST,  1890. 

The  monthly  meetmg  of  thii  Society  <rM  held  on  Monday,  Aagnst  12th. 
The  Preddeot,  Hia  Excellency  Sir  R.  O.  C.  Hamilton,  took  the  chair. 

HEW  MEMBERS. 

Mr.  Thoe.  Whitelegge,  F.L.S.,  Zoologiat  Anatralian  Moaenm,  was 
elected  a  corresponding  member,  and  Mr.  F.  Chalk,  barrister- nt-law,  a 
new  member.  ^ 

A  FOSSIL  TREE. 

Mb.  Jambs  Babnabd  read  a  communication  which  he  had  received  from 
Mr.  S.  H.  Wintle  in  regard  to  a  paper  read  by  Mr.  Barnard  for  him  at  the 
June  meeting  of  this  vear,  entitled  "  Notes  on  a  Fossil  Tree  found  beneath 
100ft  of  basalt  at  Richmond,  Victoria."    Mr.  Wmile  wrote  as  follows  :— 

"  I  find  in  the  discussion  which  followed  the  reading  of  my  remarks  by 
the  Vioe-President,  that  Mr.  C.  H.  Grant  expressed  an  opinion  that  the 
condition  of  the  wood  afforded  satisfactory  evidence  that  the  basaltic  lava 
which  entombed  it  could  not  have  had  a  high  temperature.  A  moment's 
reflection  will  show  that  such  a  conclusion  is  quite  untenable.  The  degree 
of  heat  necessary  for  molten  rock-matter,  such  as  lava,  to  flow,  is  laid  down 
by  no  less  an  authority  on  Seismology  than  Mallet  to  be  from  l,900deg.  to 
2,000  deg.  Fahr.,  a  temperature  sufficient  to  melt  copper.  Mr.  Qnnt's 
opinion  as  to  a  low  temperature  of  the  basalt  at  the  time  it  overflowed  the 
tree  was  based,  I  presume,  upon  the  fact  that  the  wood  displays  no  sign  of 
being  carbonised,  or  charred,  beyond  a  slight  trace  at  its  superior  surface 
at  the  point  of  contact  with  the  once  molten  rock.  This  feature,  I  take  it, 
is  to  be  accounted  for  by  the  fact  that  the  enveloping  fluid  lava  by 
excluding  the  air  would  c^ectually  prevent  an  access  of  oxygen  to  the 
wood  ;  and  further,  that  the  surface  of  the  lava-stream,  which  would  come 
in  contact  with  the  tree  first,  is  always  cooler  than  the  interior  or  the  base 
of  the  stream.  I  also  observe  that  "Mi,  Grant  regards  the  basalt  (a  specimen 
of  which  accompanied  the  example  of  the  fossil  wood)  as  '  diorite,'  according 
to  the  report  referred  to.  With  all  due  deference  I  would  observe  that  this  is 
erroneous.  It  is  true  basaltic  lava  of  that  kind  known  as  Anamesite  of 
Pleistocene  Age,  and  not  greenstone,  which  diorite  proper  is.  The  newer 
basalts,  whi(£  in  Victoria  have  filled  up  so  extensively  Miocene  and 
Pliocene  valleys,  and  river  channels,  are  chiefly  vesicular  zeolitic  doUritu 
and  AnametUei,  the  former  being  well  represented  by  the  light  coloured 
Malmsbuiy  'bluestone'  so  extensively  employed  in  buHdings  in 
Melbourne." 

Mb.  Grant  explained  that  he  had  only  referred  to  the  matter  as  a 
suppositions  case,  and  that  his  remarks  had  been  evidently  misunderstood. 

Mr.  R.  M.  JoHMSTON  said  he  was  not  present  when  the  paper  was  read, 
but  he  thought  he  knew  something  of  the  constitution  of  this  fossiL  In 
his  work  on  G^logy  a  section  of  Uie  book  was  taken  up  in  describing  such 
fossQ  trees.  From  the  description  given  he  imagined  that  this  foosQ 
exactly  corresponded  with  those  found  in  the  deep  leads  of  Beaconsfield. 
From  the  appearance  of  those  fossils  it  was  quite  possible  that  the  wood 
was  protected  at  one  time  by  day,  which  formed  a  protective  envelope 
between  it  and  the  overflow  of  the  basalt.  The  best  specimens  could  be 
obtained  in  the  railway  cuttings  at  Breadalbane,  where  a  perfect  forest  of 
the  ancient  vegetation  of  the  Mesozoic  period  was  entombed,  and  destroyed 
by  the  scoria  and  ashes  and  molten  flows  of  matter  from  the  volcanic 
eruptions  at  that  time  so  prevalent  in  this  and  some  other  localities 
throughout  Tasmania.  It  has  been  found  by  mineralogists  that  if  basalt 
is  thrown  up  by  eruptive  influence  in  a  state  of  aidies,  and  if  afterwards 
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nlwiniflal  aotion  tftkea  plaoe,  it  sometimes  becomes  perfectly  ciystalline,  and 
M  if  it  b*d  been  onginAlljr  in  a  state  of  liquefaction.  At  Breadalbane 
they  were  seen  in  eYwy  possible  stage.  In  no  country  in  tbe  world,  so  far 
aa  he  was  aware,  was  tnore  exhibited  the  remains  of  this  vegetation  in  sudi 
abondanoe  in  every  stage  as  was  to  be  found  in  Tasmania. 

Mr.  Alfbsd  J.  Tatlob  said  that  Jhidging  from  the  remarlu  recently  made 
by  Banm  NordenakSokl  before  the  Boyid  Swedish  Society  of  Arts,  it  waa 
possible  that  the  wood  referred  to  might  have  been  oovered  by  basalt 
without  beinf(  charred.  The  Baron's  remarlu  were  as  follows: — "The 
membera  of  the  Academy  are  aware  of  the  fact  that  on  several  oocasions  I 
have  given  reasons  whieh  tell  against  the  supposition  that  the  layers  d 
agh  erupt' 


basalt  have  been  formed  through  eruptions  of  glowing  melted  lava.  Once 
in  Qreenland  I  saw  a  phenomenon  which,  if  it  had  been  fully  investigated, 
would  have  been  of  great  assistance  in  the  solving  of  this  question. 
Kamely,  I  once  met  with  a  thick  '  mqja  *  stream,  which  was  slowly  rolHng 
down  a  steep  headland  on  the  north-eastern  coast  of  the  Kuorsoak 
Peninsula,  and  which  seemed  to  come  direct  from  the  basalt  mountains.  I 
had  great  difficulty  in  crossing  this  stream,  which  consisted  of  a  sticky 
substanca  Only  after  returning  home  my  attention  was  called  to  the  Uct 
that  this  substance  when  hard  might  probablv  form  the  basaltic  layers." 
I>^m  these  remaate  it  would  be  seen  that  the  problem  referring  to  the 
formation  of  basalt  had  not  been  successfully  settled,  and  that  it  was  quite 
poosiUe  for  Mr.  Wintle  to  have  been  perfectly  right  in  the  conclusions  he 
had  arrived  at  with  regard  to  the  piece  of  wood  under  discussion. 

Bev.  J.  B.  W.  WooLUrouoH  said  that  when  he  was  in  Iceland,  where 
there  was  only  one  living  tree,  he  not  unfrequently  came  across  partially 
burned  wood  which  had  been  exposed  to  great  heat  and  overflows  of  lava, 
which  had  been  protected  evidently  by  some  surrounding  substance  whidi 
had  hindered  the  lava  from  influencing  it  as  otherwise  it  would  have  done. 
In  some  cases  the  wood  was  only  slightly  charred,  and  it  seemed  to  have 
lost  almost  completely  its  weight  When  a  piece  was  taken  up  in  the  hand 
it  seemed  as  if  all  the  weight  had  been  pressed  out  of  it.  One  piece  of 
wood  to  his  knowledge  had  been  under  a  very  thick  piece  of  lava. 

ANTABOTIO  KXPLOBATION. 

The  following  correspondence  from  the  Hon.  Secretary  (Mr.  A.  C. 
Maodonald)  of  the  Royal  Geographical  Society  of  Australasia,  was  read 
by  the  Secretary  (Mr.  A.  Morton)  :— 

'*  Royal  Geographical  Society  of  Australasia, 

'*  Society  Rooms, 
<*  Collins-street  W., 

**  Melbourne,  July  90, 1890. 
"  DsAB  Sir, — I  am  directed  by  the  Antarctic  Committee  to  inform 
you  that  at  a  meeting  of  the  committee  held  at  the  Melbourne  Obser- 
vatory on  the  morning  of  Tuesday,  the  29  th  July  inat.,  the  following 
resolutions  were  passed  :— 

1.  **  The  Antarctic  Committee  learn  with  pleasure  the  magnificent 
offer  of  Baron  Oscar  Dickson  to  defray  one  half  the  cost  of  an  expedition 
to  explore  the  Antarctic  region,  provided  that  the  other  half,  not 
•exoeeaing  £6,000,  be  contributed  by  the  Australasian  colonies.  Baron 

Nordensuold  to  take  command  of  the  expedition.  This  committee 
oordially  desires  to  accept  the  offer,  and  hereby  resolves  to  appeal  to 
the  generid  public  throughout  the  Australasian  colonies  for  subscriptions 
towards  the  movement. 

2.  *'Thata  copy  of  the  foresoing  resolntioiis  be  forwarded  to  the 
Boyal  Societies  of  Queensland,  New  South  Wales,  Ttomania,  and 
'Qneensland  branohes  of  the  Royal  Geographical  Sociel^  of  Aostralasia, 
eolidting  their  oo-operation. 
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'*  The  Comial-General  for  Sweden  and  Norway,  who  wm  present  at 
the  meeting,  kmdly  promiied  to  oommnnloate  with  Baront  NordentkXold 
and  Diokaon,  and  to  transmit  copies  of  the  report  of  the  meeting.  A 
committee  was  formed  to  prepare  resolutions  to  be  sahmitted  ata  pablio 
meeting  to  be  held  dnring  the  month  of  Augnat.  Arrangements  will  be 
made  for  delivering  one  or  more  public  Iratnres.  Already  seyeral  hand- 
some snbsoriptlons  (two  of  £100  each)  have  been  promised,  and  the 
committee  feel  satii^ed  that  if  a  reasonable  effort  is  made  the  required, 
amount  will  easily  be  raised. 

*'  In  conclusion,  the  committee  respectfully  request  your  cordial  co- 
operation in  a  movement  which  is  essentially  Australian  and  National, 
and  which  should  certainly  result  in  the  acquisidon  of  knowledge  to  the 
world,  and  the  prospective  possibilities  of  profitable  Investment. 

"A.  0.  Macdonald, 
**  Hod.  Sec.  and  Treasurer. 

**  The  Secretary, 
"  Royal  Society  of  Tasmania." 

[Telegram.]      <'  Melbourne,  July,  31, 1800. 
"  The  Secretarv,  Royal  Society  of  Tasmania,  Hobart. 

"  At  a  meetine  of  the  AustraliaiT  Antarctic  Committee  held  29th  lnst.» 
Baron  Oscar  Dickson's  muniiioeot  offer  to  defray  half  the  cost  of  an 
expedition  under  the  command  ot  Baron  Nordenskk'old,  to  explore  the 
Antarctic  regions,  conditionally  that  the  Australian  colonies  subscribe 
the  other  hau  not  exceeding  £5,000,  the  offer  was  cordially  accepted, 
and  It  was  unanimously  resolved  to  appeal  to  the  general  public  alone 
(not  to  Grcvemment)  for  subscriptions  in  aid  of  the  object.  Two* 
members  of  the  Royal  (Geographical  Society  of  Australasia  (Messrs.  J. 
S.  Ck>toh  and  Professor  Kernot),  subscribed  £100  each,  and  several  other 
sums  have  also  been  promised.  Public  meetings  and  lectures  are  beinic 
arranged,  flis  Excellenoy  the  Earl  of  Hopetoun  will  preside  at  the 
Inaugural  lecture  to  be  held  early  in  August.  The  0>nsul-General  for 
Sweden  has  undertaken  to  communicate  with  Barons  Dickson  and 
Nordensklold.  The  AntaroUo  Committee  respectfully  requests  your  co- 
operation, and  suggests  the  formation  of  an  Antarctic  Committee 
comoosed  of  memMrs  of  your  Sooietv  and  other  leading  commercial 
gentlemen  in  Hobart.  Letters  embodying  resolutions  passed  here  on 
^th  inst.  and  form  of  subscription  list  oy  post. 

**A.  C.  Maodokald, 
**  Hon.  Sec  and  Treasurer,  R.G.S.  of  Aust." 

His  ExoKLLKNCY  said  :  It  seems  to  me  that  the  objects  to  be  gained 
by  flintarotio  exploration  are  so  numerous  and  important,  that  it  seems 
to  be  strange  that  it  should  have  been  so  long  delayed.  When  we 
consider  that  we  know  almost  nothing  practically  of  these  regions,  that 
a  chart  has  yet  to  be  made  of  them,  showing  which  points  and  coast 
lines  are  land  and  which  are  merely  floating  ice,  and  that  the  geology, 
botany,  and  natural  history  of  this  great  region  are  all  at  present  a 
blank,  I  cannot  conceive  of  any  more  worthy  field  for  the  explorer  from 
a  scientific  point  of  view.  Moreover,  until  we  know  somethinff  of  this 
immense  area,  we  must  remain  in  ignorance  of  the  laws  which  govern 
the  climates  of  the  globe,  and  more  particularly  of  the  vast  continent  of 
Australia.  Then  again,  to  us  in  Tasmania,  the  nearest  of  the  Australian 
colonies  to  these  regions,  the  commercial  aspects  of  the  exploration  may 
prove  important,  for  it  is  quite  conceivable  that  It  might  lead  to  a 
revival  ot  the  great  whaling  industry  which  was  once  a  staple  industry 
of  Tasmania.  One  feels  a  certain  amount  of  regret  that  this  exploration 
should  not  have  been  undertaken  under  the  British  flag,  seeing  that  the 
interests  of  the  British  Empire  in  it  are  certainly  greater  than  those  of 
any  other  country,  bnt  when  such  a  noble  o£fer  has  been  made  as  that 
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of  Bftron  0ioktoo,  and  the  opportunity  ariiea  of  hftTiog  the  expedition 
under  »  man  like  Baron  NoraenakXold,  I  think  the  least  we  oan  do  here 
in  Anatralia  is  to  enter  heart  and  sonl  into  the  project,  and  assist  it  to 
the  beet  of  onr  ability.  I  observe  that  in  Yiotona  it  is  proposed  to  raise 
the  fands  neoessary  by  private  subsoriptions,  and  not  by  a  ^rant  from 
Parliament.  So  long  as  the  money  is  forthoomlng  it  does  not  mnch 
matter  how  it  is  coUeoted,  bat  on  this  point  it  wonld  be  desirable  to 
ascertain  what  the  views  of  the  members  of  this  Society  are.  We  did 
all  we  ooald  to  pnsh  forward  the  last  proposed  expedition,  which  fell 
throagh  nnfortonately,  and  I  feel  sure  that  now  this  Society  will  do  all 
it  can  to  farther  the  oresent  one.  I  jadge  from  the  very  moderate  snm 
of  £10,000,  which  is  its  estimated  cost,  that  it  can  only  be  a  preliminary 
and  experimental  one,  bnt  I  have  no  donbt  that  if  it  brings  back 
imnortant  information,  as  no  doabt  it  will,  that  farther  expeditions 
wiil  in  fatare  be  ondertaken  to  set  at  rest  the  many  scientific  questions 
which  are  at  present  locked  np  in  this  great  unexplored  region. 

Bishop  Montqoicibt  said  that  before  he  left  London  he  had 
expressed  the  hope  that  he  might  yet  have  the  South  Pole  in  his  diocese. 
(Laughter.)  This  expedition  was  important  not  onl^  froon  a  commercial 
point  of  view,  but  also  because  it  was  desiFable  to  gam  a  clear  knowledge. 
We  were  neoessarily  called  upon  to  ascertain  all  about  our  own  Hemisphere, 
of  which  Tasmania  might  hope  one  day  to  be  mistoess. 

Mr.  James  Barnard  alluded  to  the  previous  movement  in  favour  of 
this  object  when  a  committee  was  formed  in  1886.  He  surmised  from  a 
communication  he  had  received  that  that  committee  was  now  merged 
in  or  superseded  by  the  present  movement.  He  also  considered  it  a 
matter  of  regret  that  Bogland  had  not  taken  part  in  the  expedition, 
but  inasmuch  as  scieuce  knew  no  nationality,  it  was,  from  a  scientific 
poiot  of  view,  a  matter  of  indifference  whether  England  took  her  share 
or  did  not  do  so.  With  regard  to  subscriptions,  he  thought  that  the 
Qovemment  should  be  approached  to  contribute  the  colony's  share.  It 
seemed  to  him  that  from  an  expedition  of  this  description  there  was  no 
individual  benefit  to  be  derived,  the  benefit  would  be  a  nattonal  one,  and 
looking  upon  the  matter  in  this  light  he  considered  that  the  Government 
ahould  be  approached  to  give  the  approximate  share  justly  due  by  Tasmania 
as  a  odony  laigely  interested  in  the  expedition. 

Sir  Lambert  Dobson  said  it  seemed  to  him  that  this  must  be  a 
question  of  interest  to  everyone  who  had  any  regard  for  science.  The 
world  had  now  left  comparatively  little  terra  incognita  that  had  not 
been  penetrated  by  the  explorer,  and  this  was  the  only  remnant  of 
nadisoovered  region  that  concerned  us.  If  there  was  any  profit  to 
come  out  of  the  expedition,  or  any  climatic  benefit,  doubtless  Hobart 
would  derive  the  advantage.  HolMurt  was  the  starting  point  of  the 
last  Antarctic  Expedition,  and  he  remembered  the  sailing  of  the 
Erebus  and  Terror.  They  had  also  the  work  of  Lieutenant  Hooker 
remaining  amongst  them  as  a  standard  work,  and  the  meteorological 
pbeervatory  established  here  had  proved  of  benefit.  There  was  a 
general  desire  to  see  the  far  South  explored,  to  find  out  if  there  were 
any  fresh  discoveries  to  be  made,  and  he  thought,  whether  the  money 
oame  from  individnals  or  the  Government,  they  would  all  be  glad  lio  see 
Tasmania  take  part  in  the  expedition. 

Mr.  A.  MoRTOK  said  that  in  1886  the  late  Mr.  Sprent  read  a  paper  on 
this  subject,  and  it  was  then  contended  that  there  should  be  a  com* 
bination  of  the  colonies  in  carrying  out  the  expedition.  The  project  fell 
through  at  that  time  until  now,  when  it  was  again  revived.  He  called 
Attention  to  the  footnote  in  the  circular — "Subscriptions  will  be 
returned  in  full  in  the  event  of  the  expedition  failing  to  start  from 
Hobson's  Bay  '*— and  said  he  had  written  for  further  information  on  the 
point,  as  to   whether  the  same  object  might  not  be  attained  by  the 
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expedition  atartiiiff  from  Hobart  or  New  Zealand  if  it  was  ioond  ^^^ 
adTiuitagfioaB  to  do  ao«  In  1886  Victoria  led  the  way  ijn  thie  matt^^'* 
followedby  Taamania,  which  was  very  enthnsiaatic,  a  deputation  waiting 
on  the  Premier ;  afterwards  New  8outb  Wales  took  the  matter  np. 
On  this  occasion  Victoria  again  took  first  place,  and  he  wsa  glad  to 
thick  that  Taamania  was  again  second,  fle  thought  that  on  snob  an 
occasion  the  words  of  the  late  Mr.  Sprent  were  worthy  of  reoolleetion 
when  he  said,  '*It  wonld  be  a  standing  disgrace  to  Australia  if  she 
took  no  part  in  the  exploration  of  the  seas  that  wash  her  own  ooaat." 
(Hear,  hear.) 

Mr.  Alfbbd  J.  Taylor  said  It  seemed  to  him  that  if  they  wished  to 
make  the  history  of  tbe  future,  they  could  not  do  it  in  a  better  way  than 
by  supporting  the  expedition  now  under  consideration.  He  had 
received  several  oommunications  from  the  Secretary  of  the  Royal 
Geographical  Society  of  Australasia  on  the  subject,  and  he  trusted  that 
somethiog  practical  would  be  done  by  the  appointment  of  a  committee 
in  Hobart. 

Mr.  CuBZOV  Allpobt  said  that  this  was  a  question  which  would  involve 
considerable  discussion,  uid  he  thought^  in  view  of  the  other  papers  to  be 
read  that  evening,  that  it  would  be  ss  well  if  this  subject  was  adjourned 
for  future  discussion.  While  agreeing  with  the  last  speaker  as  to  the 
appointment  of  a  committee,  he  totally  disagreed  with  the  proposal  to 
miJLe  the  paltry  sum  required  a  matter  for  the  Qovemment.  The  object 
of  the  Royal  Society  was  to  deal  with  subjects  of  this  sort,  and  he  hoped 
that  they  did  not  require  to  go  hat  in  hand  to  the  Qovemment  for  the 
neceasaiy  sum.  He  considex^d  that  they  would  not  be  doing  their  duty 
if  they  followed  the  course  proposed.  He  hoped  they  would  be  prepared 
to  contribute  a  substantial  amount  to  this  object,  and  speaking  for  the 
Photographic  Art  Association,  he  had  no  doubt  but  that  they  wotdd  join  in 
the  contribution.  Reference  had  been  made  to  the  Antarotic  regions  ss  a 
place  of  great  mystery,  but  already  they  had  been  pertisUy  explored,  and 
at  next  meeting  he  promiaed  to  produce  a  series  of  photo^pbs  of  those 
regions,  not  taken  by  the  Eurebus  and  Terror  expedition,  but  by  the 
omoers  of  some  French  disooveiy  ships.  He  had  do  doubt  they  woiUd  be 
of  interest  to  the  members.    (AppUmee.) 

Mr.  T.  D.  Stephens  seconded,  and  hoped  the  Council  in  the  mterim 
would  continue  its  work,  and  place  before  the  Society  a  practical  scheme 
at  next,  meeting. 

The  motion  was  agreed  to,  and  the  discosslon  adjourned. 

Mr.  A.  Montgomery,  M.A.,  Government  Geologist,  read  a  Paper, 
entitled  "  Notes  of  some  Geological  Observations  on  tibe  West  Coast" 

Mr.  R.  M.  JoHHSTOir  said  he  was  sure  that  the  members  had  listened 
with  pleasure  to  Mr.  Montgomeiy's  paper,  which  wss  very  interssting  to 
lUl  geologista.  He  had  travelled  on  several  occasions  across  the  island,  and 
also  from  North  to  South,  and  the  igneous  rocks  had  slso  excited  his 
aifctention,  especially  the  sexpentines  and  greenstones.  He  had  observed  at  . 
the  Queen  and  King  Rivers  rocks  similar  to  those  described  by  Mr. 
Hon^meiy.  Between  that  locality  and  Macqusrie  Harbour  there  is  an 
interesting  section  showing  the  Upper  SUuiian  rocks,  and  he  had  made  a 
laige  collection  of  Upper  Silurian  fossils  from  that  reeion.  The  sandstone 
to  which  Mr.  Montgomery  referred  oocuned  in  several  places  between  the 
Queen  River  and  Macquarie  Harbour,  and  at  the  14-mile  Hut»  near  the 
Magnet  Ranga  This  sandstone  in  both  locMities  is  closely  associated  %ith 
the  serpentines,  and  the  f  onner  is  very  rich  in  the  rsmains  of  biachiopods, 
on  account  of  which  this  sandstone  was  originally  called  hj}dmBfudUpado$ 
SamdtUme,  There  was  also  a  very  important  serpentine  roek  described  by 
Mr.  Chas.  Gould  in  the  neighbourhood  of  Hfracombe  which  was  associated 
with  important  iron  deposits  that  fuled  to  be  worked  suooessfuUy  owingto 
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the  existenoe  of  chromium  in  a  free  ttate.  He  beUeved  that  aaimilar 
relatioiiflhip  odited  in  connection  with  the  rocks  near  Penguin.  The 
importance  of  this  paper  could  not  be  oyer-estimated,  and  he  hoped  the 
reading  of  it  would  lead  to  new  interest  being  taken  in  the  sdence  leading 
up  to  an  intelUgible  account  being  prepared  of  the  order  of  rocks  from 
Iftount  Heemddrk  on  the  west  to  Patrick's  Head  on  the  east. 

Mr.  CURZON  Allport  thought  that  the  Secretaiy  (Mr.  Morton)  was 
entitied  to  credit  for  the  pains  he  took  in  arranging  to  have  such  excellent 
papers  read  before  the  Society.  The  paper  just  read  brought  before  them 
matters  of  great  importance,  and  he  thought  such  an  important  subject 
could  not  be  dealt  with  upon  one  evening.  £Ee  suggested  that  the 
consideration  of  the  oaper  should  be  adjourned  till  next  meeting,  when  he 
would  be  able  to  produce  some  information  on  matters  touched  on  in  the 
paper,  and  also  photographs  of  some  of  the  districts  on  the  West  Coast. 

Mr.  Alfbxd  J.  Tatlob  seconded,  and  the  motion  was  passed. 


Mr.  R.  M.  JoKSteroix  read  some  notes  on  a  fern  which  had  been 
found  at  George's  Bay  by  Mr.  George  Hinsby,  and  was  submitted  to 
bim  by  Mr.  I^nard  Rodway.  He  described  it  as  belon(<ing  to  the 
SQbeohnnm  Oartaligenum,  a  species  common  to  Australia,  but  hitherto 
unknown  in  Tasmania. 

Mr.  A.  MoBTOH  read  a  paper  entitled  *'  A  complete  list  of  ferns  found 
In  Tasmania,  with  full  descnptioos  of  the  genera  and  species,"  in  which 
he  had  adopted  the  elaborate  description,  as  published  by  Mr.  G. 
Bentb»m,  F.R.S.,  in  his  **  Flora  Australiensis,"  giving  wherever 
practicable  the  authorities  and  localities  where  the  fern  is  found,  also 
the  localities  in  which  the  species  is  found  in  the  other  colonies.  It 
was  his  intention,  if  possible,  to  have  the  li^t  of  ferns  of  Tasmania 
illnstrated. 

Sib  Lambert  Dobson  said  that  all  those  who  took  an  interest  in  Botanv 
woidd  be  be  glad  to  find  that  a  good  description  of  ferns  has  been  compiled. 
They  had  this  shortly  done  in  Spioer's  book,  but  this  would  be  much 
more  complete,  and  would  be  of  great  interest  to  all  who  enjoyed  a  walk  in 
the  bush.  Comparatively  few  knew  the  number  and  names  of  the  ferns, 
but  this  book  would  enable  them  readily  to  identify  the  plants.  A"^  one 
time,  when  Sir  Henry  Lef roy  ofifered  a  prize  of  £5  for  the  best  coUectibn  of 
ferns,  he  made  a  collection  of  50,  comprising  every  fern  he  knew.) of  in 
Tasmania.  He  was  very  much  pleased  to  see  that  Mr.  Morton  had  given 
lus  attention  to  this  matter,  a  pleasure  which  would  be  shared  in  by  all 
those  who  took  an  interest  in  this  attractive  branch  of  science. 

A  OUM  TRBE  OBUB. 

Mr.  Alfbxd  J.  Tatlob  submitted  the  branch  of  a  gum  tree  sent  by 
Mr.  Ward,  Government  Analyst,  which  had  been  eaten  off  by  a  grub. 

His  Excxllenoy  in  moving  the  usual  vote  of  thanks  to  those  who  had 
read  papers,  expressed  the  pleasure  with  which  they  had  listened  to  Mr. 
Mont^mery's  paper,  and  hoped  they  might  often  receive  papers  from  that 
Kentlonan.  (Hear,  hear.)  He  was  sure  that  they  all  agreed  that  Mr, 
Morton's  work  would  be  of  very  great  interest,  and  he  had  no  doubt  ih 
would  assist  in  cultivating  a  love  of  flowers  among  the  rising  generation, 
plause). 
i  vote  of  thanks  was  cordially  passed,  and  the  meeting  adjourned. 
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The  monthly  maetiog  of  tbia  body  was  held  on  Monday,  September 
15.  The  Preddent,  Hii  Excellency  Sir  B.  G.  G.  Hamilton,  took  the 
obeir.  There  was  a  good  attendanoe  of  Fellows,  and  a  large  number  of 
ladies  were  present,  including  Lady  Bamilton. 

VBW  MKMBKB. 

Major-Qeneral  Tottenham  was  elected  a  Fellow  of  the  Sodety. 

AKTABCnO  SXPLQBATIOir. 

Mr.  Morton  reported  that  at  a  meeting  of  the  Council  of  the  Sodety 
the  following  resolution  was  agreed  to :— '*  lliat  this  Society  desires 
to  express  its  sympathy  with  the  propoesi  for  the  despatch  of  an  expedi- 
tion to  the  Antarctic  regions,  under  the  condoot  of  Baron  Nordenskl'old, 
and  resolves  that  active  steps  be  taken  to  collect  subscriptions  in 
aid  of  so  desirable  an  object,  the  Bcyal  Society  heading  the  list  with 
a  donation  of  £5a" 

Mr.  Thos.  SiEFHXirB  moved  the  adoption  of  the  resolution  by  theSodetv. 
Most  of  the  membexs  would  agree  that  it  was  desirable  that  the  little 
known  country  in  the  neighbourhood  of  the  South  Pole  should  be  explored, 
and  something  more  known  of  it.  It  was  now  something  like  60  years 
since  the  Isst  attempt  was  made  to  gain  any  information  about  these 
southern  regions,  and  from  various  circumstances  that  experiment  was 
practically  abortive.  Perhaps  the  most  interesting  discovery  during  the 
voyage  of  the  Erebus  and  Terror  was  the  two  magnificent  volcanoes  named 
after  the  exploring  ships,  and  which  are,  perhaps,  wi^out  a  parallel  in  the 
known  world.  He  did  not  think  that  theexp^tion  should  be  taken  up  in 
a  commercial  spirit,  as  wss  suggested  by  some  friends  in  the  other  colonies, 
and  with  the  almost  certain  project  of  re-establishing  the  whale  fishing.  If 
people  started  with  a  foregone  conclusion  of  that  kind,  he  was  afraid  that 
they  would  be  disappointed.  It  was  better  that  the  expedition  should  rest 
on  the  ground  that  it  was  undertaken  in  that  spirit  of  enterprise  which 
was  the  peculiar  properly  of  the  Anglo-Saxon  race  all  over  the  world — 
(hear,  hear) — and  with  a  desire  to  get  rid  of  that  feeling  of  shame  which 
they  must  have  at  knowing  so  little  of  a  country  which  was  comparatively 
dose  to  us.  Much  would  be  gained  in  the  cause  of  sdence  and  otherwise 
by  a  well  equipped  expedition.  It  was  incumbent  on  all  those  who  could  do 
BO  to  help  in  removing  some  portion  of  the  veil  which  now  hangs  over  the 
southern  part  of  the  world.  He  had  pleasiure  in  submitting  the  resolution 
for  the  approval  and  concurrence  of  the  members  of  the  Rojal  Sodety. 

Mr.  Jahss  Babnabd  seconded.  Usually  the  Council  possessed  the  power 
to  transact  all  business  of  the  Society,  but  when  the  resolution  i^greed  to 
involved  the  expenditure  of  money,  it  was  thought  advisable  that  it  should 
receive  the  concurrence  of  members.  He  did  not  propose  to  speak  at 
length,  as  he  considered  that  the  subject  had  been  thorou^y  thrashed  out, 
and  it  was  like  "painting  the  lily"  to  expatiate  upon  it  They  were 
simply  following  the  example  of  the  Councils  of  the  different  sodeties  of 
Australia  in  voting  this  sum,  which  was  in  proportion  to  their  limited 
xesouroes. 

Mr.  A.  Mault  did  not  intend  to  propose  an  amendment,  but  desired  to 
explain  why  he  should  vote  in  the  negative.  It  was  because  he  so  hearUly 
agreed  with  almost  eveiy  word  Mr.  Stephens  had  said  that  he  thought  the 
ooiirae  proposed  was  \mf  ortunate.  They  all  regarded  with  something  like 
a  sense  of  shame  the  fact  that  they  knew  so  little  of  a  locality  that  was 
nearer  to  us  than  any  other  part  of  the  world,  but  he  did  not  think  that 
that  sense  of  shame  would  be  taken  away  by  the  consideration  of  the  fact 
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thftt  the  work  wm  propooed  to  be  done,  not  by  ui,  but  at  the  instigation^ 
and  with  the  auBtanoe  of  penons  on  the  other  side  of  the  world  who 
do  not  belong  to  our  laoe  or  speak  our  language.  He  very  heartily 
appreciated  the  motiyes  which  had  induced  Baron  Nordenskiold  to  make 
this  noble  offer,  and  would  not  say  a  word  against  it»  but  he  BtQl  thought 
that  in  a  matter  of  this  sort  it  was  a  disgrace  to  the  Australasian  Colonies 
that  the  work  should  be  in  any  way  taken  out  of  their  hands,  or  conducted 
in  a  manner  over  which  they  could  not  exercise  control.  The  Colonies  were 
perfectly  willing,  as  he  was  sure  they  were  capable  of  doing  the  work,  and 
if  they  took  the  matter  in  hand  he  was  convinced  that  it  would  be  much 
better  than  if  done  under  what  must  be  the  divided  counsels  of  people  on 
the  other  side  of  the  world  and  those  now  taking  part  in  it  from  this  side. 
The  Australian  Colonies  were  now  beginning  to  found  a  Navy,  and  he  hoped 
that  it  would  gain  as  bright  laurels  in  the  South  as  the  Navy  of  the  MoUier 
Countiy  had  gained  in  the  North.  He  thought  that  it  would  be  a  great 
pity  if  the  canying  out  of  such  an  expedition  as  that  propoeed  should  be 
in  any  other  huids  than  that  of  the  Australian  Colonies. 

Hi8  ExciLLENCT :  It  would  be  more  in  order  if  you  propose  an 
amendment. 

Mr.  Maui/t  said  he  would  rather  vote  against  the  motion  a  direct 
negative. 

Mr.  J.  B.  Walkxb  suggested  that  voting  on  the  qnestion  should  be 
postponed  until  other  matters  relating  to  the  subject  were  discussed^ 
and  this  was  agreed  to. 

Mr.  A.  MoBTON  read  a  satisfactory  progress  leport  of  the  Joint 
Committee  of  the  Royal  Qeographioal  Society  of  Australasia  (Victorian 
Branch)  and  the  Boyal  Society  of  Victoria,  on  the  proposed  Swedish 
expedition  to  the  Antarctic  regions.  It  stated  that  the  Council  of  the 
Victorian  branch  of  the  Society  had  been  authorised  to  head  a  sub- 
scription list  in  aid  of  the  proposed  expedition  with  a  donation  of  £200 
from  the  Society's  funds.  The  starting  point  was  altered  from  '*  Hob- 
■on's  Bay  "  to  *'  an  Australasian  port,"  and  communication  had  been 
made  with  the  various  colonies  in  order  to  get  the  co-operation  ot  the 
various  Boyal  Societies  in  an  appeal  to  the  public  for  funds  in  aid  of 
the  proposed  expedition. 

Mr.  J.  B.  Walkkb  read  a  short  and  interestiog  account  ot  the  last 
Antarctic  expedition,  taken  from  Sir  James  Ross's  lx>ok  on  the  Antarctic 
expedition  of  the  Erebus  and  Terror.  The  paper  was  illustrated  by 
a  map  of  the  discoveries  made,  and  in  conclosion  he  said  that  whales 
existed  in  great  numbers,  and  valuable  seals  might  be  obtained  ;  while 
Ross  spoke  of  enormous  beds  of  guano  which  were  practically  inex- 
haustible. The  result  altogether  would  not,  he  thought,  be  of  much 
value  commercially,  but  of  very  great  advantage  to  science  in  such  prob- 
lems as  whether  we  South  Pole,  like  the  Northern  regions,  had  once 
enjoyed  a  temperate  climate,  and  what  effect  those  regions  had  en  the 
Taamanian  and  Australian  climates.  The  Antarctic  regions  were  within 
a  week's  steam  of  Melbourne  or  Hobart,  and  he  made  an  earnest 
api>eal  to  Australasia  to  undertake  the  important  work  of  exploring  that 
region. 

Mr.  A.  Morton  read  a  paper  entitled,  <*  What  Science  and  Com- 
merce may  gain  from  an  Antarctic  Expedition."  He  referred  to  the 
■oientific  resnlts  that  had  been  obtained  from  expeditions  to  the  North 
Pole  in  the  way  of  the  confirmation  and  correction  of  scientific  theories 
relating  to  ocean  onrrents,  magnetic  deviations,  climatology,  geogra- 
phioal  distribntion  of  plants,  animals,  etc.  In  respect  to  commerce, 
mention  was  made  of  the  discoveries  of  the  White  Sea  route  to  Russia  and 
its  consequent  trade,  the  establishment  of  the  Spitzbergen  fisheries,  and 
the  opening  npof  new  lucrative  whaling  grounds  in  Baffin's  Bay.    The 
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result  of  Captain  Kota's  trip  to  the  Soath  Polar  regions  save  magnetic 
researches  of  the  highest  Tame.  Although  Captain  Cook  had  predicted 
that  no  man  wonld  vontnre  farther  than  he  had  done,  viz.,  lat  71degi 
lOmin.  S.,  Captain  Ross  had  penetrated  420  miles  further  soath  fron 
the  point  at  which  Captain  Cook  tamed  back.  While  heartily  m 
svmpatfiy  with  the  proposed  expedition  nnder  Baton  Kordenskiold,  he 
thonghe  that  £10,060,  the  amoant  proposed,  would  prove  inadequate 
to  obtain  great  results,  or  to  win  more  information  than  had  been 
already  obtained.  He  suggested  that  England  and  Australia  should 
unite  in  ^ndine  a  properly  equipped  expedition  to  the  Southern  Polar 
Sea  under  naval  auspices  and  naval  discipline. 

His  Exoellenct  said  that  the  Society  would  now  further  ocnsider  the 
resolution  before  it, 

Mr.  A.  J.  Tatlob  thought  that  as  it  had  been  decided  that  the 
expedition  should  be  a  joint  Swedish  and  Australian  onei  it  would  be  a 
pity  to  throw  difficulties  in  the  way  of  carrjrin^  it  out.  At  the  same 
time  everyone  sympathised  with  Mr.  Mault's  objection,  and  he  suggested 
that  the  motion  should  be  amended  to  express  regret  that  the  ezpeditian 
had  not  been  taken  in  hand  by  the  Australian  colonies. 

Major-General  Tottenham  thought  the  Mother  Country  should  also 
be  asked  to  assist. 

His  Excellency  asked  Mr.  Hault  if  the  motion  as  amended  by  Mr. 
Taylor  would  be  acceptable  to  him. 

Mr.  Mault  said  he  did  not  wish  to  oppose  anything  that  the  Council  of  the 
Society  thought  expedient,  but  he  thou^t  that  evei^hing  said  subsequently 
to  his  remarks  had  confirmed  what  he  had  said.  The  noble  words  of  the 
Afyu8  in  regard  to  the  glory  that  awaits  Australasia  in  accepting  this  duty, 
and  Ihe  equally  noble  words  of  Mr.  Walker,  should  have  actuated  a  Utile 
more  the  different  learned  societies  that  have  taken  up  this  matter.  It 
was  a  descent  from  this  noble  incentive  to  think  that  they  were  doing 
their  duty  by  sending  £5,000  from  Australasia  to  help  the  Swedes  to  carry 
out  the  expedition.  He  could  not  accept  any  modification  of  his  views,  as 
had  been  indicated,  but  thought  the  question  had  better  be  debated 
on  its  merits,  and  the  question  decided  whether  they  should  or  should  not 
assist  in  this  movement. 

Mr.  J.  B.  Walker  supported  the  motion.  He  would  have  preferred  that 
England  and  Australasia  should  have  taken  up  this  work,  but  he  was  afraid 
that  years  would  elapse  before  they  were  stirred  up  to  the  point  of 
enthusiasm  under  which  they  would  undertake  the  work.  He  thought 
that  when  Baron  Nordenskiold,  an  experienced  navigator,  offered  hie 
services,  and  also  to  pay  one-half  of  the  expense,  if  Australasia  would 
supply  the  other  half,  it  would  be  ungenerous  to  say  that  they  would 
not  help.  At  the  same  time  be  hoped  that  this  expedition  would  be 
the  precursor  of  one  of  which  Australasia  might  be  proud.  (Hear,  hear.) 

The  motion  was  then  put  and  carried. 

Mr.  James  Andrew  moved,—"  That  the  Council  of  the  Society 
carry  out  the  work  in  connection  with  the  proposed  expedition." 

Mr.  J.  B.  Walker  seconded,  and  the  motion  was  agreed  to. 

STRIKES  AND  REAL  WAGES. 

Mr.  R.  M.  Johnston  read  a  paper  entitled  "  Observations  on  the 
Influence  of  Strikes  upon  Real  Wages."  He  deeoribed  himself  as  one 
who  regarded  oombination  or  co-operatioa  amongst  wsge-eamers  «■  of 
naramount  necessity  to  them,  and  that  when  all  better  modes  of  appeal 
for  reaeonable  oonceseions  are  nnavailing,  the  last  and  terrible  reeori 
*<to  strike  "  may  in  certain  oases  not  only  be  jostifittble  bnt  imperetiv«. 
But  a  strike  oonld  only  sucoeed  in  raising  real  wages  when  it  was  pertiel 
or  confined  to  industries  that  comprise  a  small  proportion  of  the  oom- 
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mtuiity.  A  atrike  iniffht  be  the  means  of  snccetsf alJy  rauing  the  atatna 
of  aome  branohea  of  laboor  that  are  comparatively  UDderpaid  or  over- 
worked ;  it  might  raiae  the  real  wagea  of  a  particular  oonntry  or  locality 
which  formerly  laboured  under  the  average  remuueration  of  other  oonn- 
triea;  it  might  temporarily  be  the  meana  of  forcing  the  capitaltat  or 
employer  to  give  a  fairer  or  larger  ahare  of  the  profita  of  capital  and 
labour,  ue.,  machinery,  plant,  akill,  and  labont — but  from  the  very 
nature  of  the  common  aouroe  of  all  profit  and  wagea,  viz.— the  current 
products  created  by  the  combined  aervioet  of  capital  (inatrnmenta) 
and  labour),  atrikea  could  not  raiae  the  real  wages  of  all  wage-eamera. 
Strikes  could  not  increase  the  real  wagea  or  the  purchaaing  power  of  a 
day'a  labour  of  all  wage-eamera.  In  a  word,  thev  could  not  divide  more 
than  what  haa  actually  been  created  or  produced,  although  the  nominal 
imtesof  wagea  and  nominal  pricea  of  oommoditiea  may  both  be  raiaed  to 
any  extent  without  real  benefit  to  anyone.  To  aecure  a  general  nominid 
rise  of  wagea  in  all  branches  of  labour  would  further  have  the  imme- 
diate efifeot  of  lowering  once  more  the  real  wages  of  those  who  already 
Had  effected  for  themaelvea  an  advantage  by  aucoeaaful  combination  or 
■trikea.  Strikes  might  possibly  raise  the  nominal  wages  of  workers  all 
round  a  hundred-fold,  and  yet  result  in  the  positive  lowering  of  the  real 
wages  of  all  workmen  who,  by  means  of  organisation,  hitherto  have  suo- 
oeeded  in  bettering  their  oondition  as  aompared  with  their  less  perfectly 
organised  fellow-wage-eamera.  It  waa  the  failure  to  recognise  the 
eaaential  difEarenoe  between  real  and  nominal  wagea  that  rendered  futile 
the  many  achemes  of  aentimentaliata,  which  hare  for  their  object  the 
laodable  deaign  to  improve  the  condition  of  the  people.  In  oonolnaiony 
he  thought  it  would  be  well  for  oapitaliats  and  wage-earners,  employer 
and  employed — whose  interests  as  producers  and  consumers  are  aknoet 
IdenUcsl— that  when  matters  requiring  adjustment  are  proposed,  there 
should  be  greater  faoilitieB  afforded  to  the  Counoils  of  both  interests 
for  securing  a  friendly  settlement.  To  the  absence  of  these  faoilitiesy 
and  the  adoption  of  high-handed  action,  was  mainly  attributed  the  diaas- 
trons  eyila  of  atrikea. 

Major-General  Tottknham  auggeated,  as  a  solution  of  the  labour  diffi- 
oolty,  that  wages  should  be  fixea  for  a  year,  and  a  month's  notice  given 
of  any  change. 

His  ExGiLLBNOT  thought  it  would  be  batter  that  the  discuaaion  be 
oonfined  as  much  as  possible  to  the  statistical  and  soieniifio  effect  of 
strikes.    (Hear,  hear.) 

Mr.  MAUXff  said  that  if  the  discussion  was  to  proceed  on  the  lines 
suggested,  an  opportunity  should  be  afforded  of  ocmsidering  the  paper 
read.    He  wonla  move  we  adjournment  of  the  debate. 

This  was  agreed  to. 

THAKX8. 

His  ExoBLLBNOY  movod  a  vote  of  thanks  to  the  gentlemen  who  had 
read  papers,  and  a  special  vote  of  thanks  to  Dr.  Agnew,  who  had 
presented  the  Society  with  three  volumes  giving  a  report  of  the  scientifio 
resnlto  of  the  exploring  voyage  of  H.M.S.  Challenger,  1873-76.  The 
Tolnmes  are  beautifully  illustrated. 

The  votes  of  thanu  were  cordially  passed,  and  the  proceedings 
terminated. 
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OCTOBER,  189a 

The  monthly  meeting  of  thii  body  wm  held  on  Monday,  October  13. 
The  chair  wae  oconpied  by  the  Preaident,  His  Bzcellenoy  Sir  R.  G.  C 
Hamilton,  and  there  was  a  good  attendance  of  Fellows.  Several  ladiei 
were  alao  present. 

NEW  MEMBERS. 

Thn  following  gentlemen  were  elected  Fellows  :— F.  J.  Jacobs,  J.  H. 
Downie,  W.  G.  Browne,  L.  Chambers. 

Mr.  T.  A.  Urqnhart,  of  New  Zealand,  was  elected  a  corresponding 
member. 

The  secretary  drew  attention  to  three  specimens  of  Salmonidie  hatched 
from  the  late  shipment  of  ova  brought  out  by  Sir  Thos.  Brady,  the  gift 
of  the  Hon.  J.  W.  Agnew.  The  fiah  were  obtained  from  the  Salmon 
Ponds,  one  answering  undoubtedly  to  the  description  of  the  true  salmon, 
the  other  two  being  unmistakably  trout,  clearly  showing  that  with  all 
the  care  and  attention  paid  to  the  selection  of  true  salmon  ova  by  Sir 
Thos.  Brady,  certain  ova  of  trout  had  been  sent  oat  with  the  late  ship- 
ment It  was  extremely  satisfactory  to  learn  that,  although  there 
appeared  to  be  a  mixture,  a  very  large  percentage  agreed  to  the  desorip- 
tion  of  the  true  Scdmo  aaiar.  He  also  directed  attention  to  the  fish  caught 
on  Saturday  in  the  Derwent,  which,  he  said»  although  a  very  fine  fish, 
did  not  agree  with  Ounther's  description  of  the  true  Saimo  salar^  but 
similar  to  the  fish  recendy  caught  in  the  Huon  by  the  President. 
A  gentleman  passing  through  Hobart,  and  whose  experience  in  the  matter 
was  that  of  having  been  a  manager  of  a  Scottish  salmon  fishery,  had 
viewed  the  fish,  and  pronounced  it  to  be  a  bull  trout. 

Mr.  Johnston  questioned  whether  the  different  circumstances  sur- 
rounding the  fish  in  these  waters  had  not  occasioned  a  breakdown  of 
the  racial  distinctions  between  the  ScUmo  scUat  and  the  ScUmo  truUa^ 
together  with  the  theoretical  classification  of  the  true  Salmo  solar.  The 
circumstances  also  tallied  with  the  experience  of  New  Zealand  in  this 
matter. 

Mr.  Mault  asked  had  this  change  of  the  surroundings  had  any  effect 
upon  the  quality  of  the  fish. 

Mr.  Johnston  considered  the  flavour  qualities  of  the  fich  would 
be  equaUy  affected  with  tbe  other  qualities  of  the  fish.  The  question  he 
had  just  raised  had  never  been  put  to  any  Home  authority.  This 
degeneration  of  the  qualities  of  tbe  fish  was  experienced  in  different 
waters  in  Scotland,  the  finest  fish  being  found  in  the  colder  waters. 

AUSTRALASIAN    ASSOCIATION  FOB  THE  ADVANCEMENT    OF  SCIENCE. 

The  Secretary  stated  that  he  had  received  a  letter  from  Pro- 
fessor Hutton,  of  the  Canterbury  University,  Christchurch,  New 
Zealand,  stating  that  the  New  Zealand  Government  had  passed  a  vote  of 
£500,  and  that  the  Government  Printer  had  been  instructed  to  do  all 
tiie  printing  required  by  the  Association  free  of  charge  ;  also  that  the 
hon.  sec.  had  been  suthorised  to  frank  all  telegrams,  letters  and  parcels 
in  connection  with  the  Association.  The  meeting  to  take  place  in 
January,  1801,  and  considering  that  the  next  meeting  would  be  neld  in 
Hobart  the  following  January,  1802,  it  was  to  be  hoped  the  Government 
would  act  as  liberally  as  the  New  Zealand,  Victorian,  and  New  South 
Wales  Governments  had  done,  the  two  latter  having  voted  sums  each 
to  the  Association. 

Mr.  R.  M.  Johnston  said  as  the  New  Zealand  gathering  was 
approaching  it  would  be  well  to  get  an  expression  of  oj^ion  from  the 
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people  of  the  colony  and  the  Ooverament  ae  to  the  welcome  which 
woald  be  extended  to  the  AeeoeUtion,  becaase  this  shoald  be  ascertained 
before  the  meeting  in  qneetion,  ao  that  the  repreeentativee  of  Tasmania 
might  be  in  a  position  to  reiterate  their  previous  iovitation  to  the  SooteW 
to  bold  its  1892  meeting  in  Hobart.  He  moved  that  the  Coancil  wait 
on  the  GoTomment,  and  aaoertaia  what  they  are  williog  to  do  ia  the 
matter. 
The  motion  was  agreed  to. 

AVTARCTIO  XXPEDITION. 

A  sabecription  list  for  this  Expedition  was  laid  on  the  table. 

TASMAN*S  JOURNAL. 

Mr.  J.  6.  Walker  read  a  paper  on  "Notes  on  the  localities  men- 
tioned in  the  joarnal  of  Tasman's  discovery  of  Tasmania."  In  this  he 
sketched  the  two  voyai^es  made  by  Tasman,  in  the  firsc  of  which  he 
discovered  Tasmania  and  New  Zealand  (1642),  and  in  the  second  of 
which  he  explored  the  west,  north-west,  and  north  coasts  of  Australia 
andtbeGnlt  of  (Carpeotaria  (1644.)  These  voyages  completed  the  cir- 
cumnavigation of  New  Gainea  and  Australia.  The  writer  then  proceeded 
to  identuy  the  parts  of  the  Coast  mentioned  by  Tasman,  and  the  con- 
clusion he  had  arrived  at  regarding  the  land  fall  made  by  the  discoverer 
was  that  it  was  the  high  land  north  of  Macquarie  Harbour.  He  then 
proceeded  to  discuss  the  site  of  Tasman's  anchorage  on  the  East  Coast 
near  Cape  Frederick  Henry,  and  pointed  out  that  the  name  of  Frederick 
Henry  Bay,  now  applied  to  part  of  Storm  Bay,  was  originally  (civen  by 
Tasman  to  what  is  now  known  by  the  name  of  Blackman's  Bay. 

Mr-  Mault  deaoribed  a  method  in  which  he  had  traced  Tasman's  land 
fall,  fixing  it  slightly  further  south  than  Mr.  Walker.  There  were  three 
maps  in  the  British  Museum  among  the  additional  manuscripts.  No. 
8,946,  which  had  never  been  published.  It  would  be  well  if  the  Govern- 
ment could  be  got  to  publish  these. 

NEW  TASMAVIAN  SFIDKRS. 

Mr.  Morton  stated  that  he  had  lately  been  making  a  collection  of 
Tasmanian  spiders.  Some  of  them  he  was  unable  to  determine,  and  had 
forwarded  to  Mr.  A.  T.  Urquhart,  of  New  Zealand,  the  ooUection  for 
examination.  Mr.  Urquhart  was  one  of  the  best  authorities  in  the  colonies 
on  spiders,and  on  examining  the  collection  he  had  found  some  new  species 
of  the  genus  EperidcB  five  new  kinds  of  that  genus,  two  new  species  of 
the  genus  ThcucLOSoma,  while  he  had  been  able  to  form  two  new  genera 
which  he  had  named  Alrea  and  CoUina,  Accompanying  the  paper  was  a 
plate  of  the  species  referred  to. 

OSTRICH  FARMING. 

Mr.  Jamis  Andrew  read  a  paper  on  the  subject  of  ostrich  farming, 
and  the  possibilities  of  successfully  introducing  this  industry  into  Tas- 
mania. The  remarks  set  forth  were  based  on  personal  observation  ot 
wild  ostriches,  and  experience  of  the  management  of  the  bird  in  a  domes- 
ticated state.  After  a  brief  sketch  of  the  bird  and  its  habits,  together 
with  some  of  the  uses  to  which  the  eggs  are  put  by  Bushmen,  the  writer 
proceeded  to  deal  with  the  subject  of  ostrich  farming,  and  pointed  out 
that  the  Egyptians  were  the  first  people  who  had  undertaken  the  taming 
and  utilisation  of  the  bird.  The  first  modern  step  in  this  direction 
occurred  rather  less  than  30  years  ago  in  Cape  Colony.  It  was  not 
necessary  to  have  large  enclosures  in  which  to  confine  the  domesticated 
birds  for  herding  purposes,  but  each  pair  required  to  be  separated. 
The  male  bird  was  most  pagnacious  during  the  nesting  season,  and 
could  only  be  approached  in  safety  with  great  precaution.    The  formid- 
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able  character  of  m  kick  from  an  oetrioh  wm  exemplified  by  the  fact  that 
at  Graff  Beinet  the  back  of  a  hone  wae  broken  by  one  luoh  Uow. 
The  best  means  of  eacapiog  injury  when  attacked  by  the  bird  was  to  lie 
down  and  aabmit  to  the  inevitable  pnnuneUiog  he  would  adminiater. 
The  writer  inclined  to  the  natural  hatchioft  of  the  egga  by  the  birds  am 
preferable  to  the  use  of  inoubatora,  althongh  the  inoabator  waa  an 
eaaential  appliance  for  oae  in  the  case  of  emergenciea.  The  prooesa  of 
dipping  and  preparing  the  plumage  for  market  waa  deaoribed,  followed 
by  examples  of  nigh  prices  paid  a  few  years  ago — the  halcyon  days  of 
ostrich  farming  for  both  bird  and  plumage.  The  growth  of  the  industry 
in  Cape  Colony  was  such  that  from  80  tame  ostriches  in  1865»  in  10 
years  the  total  had  reached  32,247,  and  the  export  of  feathers  was 
40,96gib.,  valued  at  £304,988,  and  in  1882  feathers  were  exported  to 
the  value  of  £1,093,939.  Recent  statistics  showed  that  the  supply  bad 
exceeded  the  demand,  and  the  enomous  profits  arising  in  the  past  from 
the  sale  of  the  young  birds  and  feathers  would  never  again  be  realised, 
botaubstantialreoompense  would  still  be  earned  by  s  skilful  and  in* 
telligent  maDagement.  The  bird  could  be  raised  in  any  temperate 
climate,  and  dry  level  wastes  might  be  found  suitable  for  the  industry. 
In  Africa  the  birds  had  so  lost  their  value  they  were  not  worth  recover- 
ing when  they  strayed,  and  it  was  proposed  to  repeal  the  Act  protect- 
ing the  bird. 

OOMPLIMENTAJIT. 

The  Pbbsidbnt  moved  the  uanal  vote  of  thanks  to  the  contributors 
of -papers,  after  which  the  meeting  adjourned. 
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NOVEMBEB,  1890. 

The  laat  monthly  eTenlag  meetiDg  of  the  proaent  Senion  was  hold 
on  Mondey,  November  17tb,  1880.  The  Pbmidbmt,  Sir  B.  O.  C. 
Hamilton,  waa  in  the  ohair. 


Meoan.  A.  J.  Ogilfv  and  A.  R.  Browne,  M.A.M.I.E.,  F.G.8.,  were 
eleoted  Fellowa  of  the  Society. 

AUanULABIAN  ASSiOCIATIOy. 

The  Seoretary  (Mr.  A.  Morton)  read  a  letter,  from  the  Hon.  P.  0.  Fyab, 
Premier,  intimating  a  vote  of  £600  from  the  Gk>Ternment  towarda 
defraying  the  ezpenaea  attendant  npon  the  1892  aeaaioo  of  the  Anstral- 
aaian  Aaaooiation  whioh  ia  to  be  held  at  Hobart.  He  alao  intimated 
tiiat  oongratnUtiona  had  been  reoeived  ftom  I^ew  South  Wales, 
Victoria,  and  New  Zealand,  at*  the  propoaed  arrangementa  for  holding 
the  meeting  here  in  1892. 

9TBIKIS  AHD  WA0I8. 

Mr.  A.  J.  OoiLYY  read  a  Pi^P^r,  in  which  he  asked  the  qneation. 
Can  the  tolling  maaaes  really  improve  their  condition  by  theae 
inoeaaant  and  nnnappy  atrikea,  or  are  they  only  beating  their  handa 
againat  the  iron  bara  of  inexorable  economic  law  T  The  paper  waa  a 
reply  toTthe  paper  read  by  Mr.  B.  M.  Jobnaton  at  the  September 
meetinff  on  the  influence  of  atrikea  on  real  wagea.  Dealing  in  the 
firat  place  with  the  queation  as  it  affected  primary  induatriea, 
that  ia  those  which  are  concerned  in  extracting  or  producing  the 
raw  materiala  of  wealth  from  the  land  as  in  agriculture  or  miDing, 
hn  contended  that  in  all  auch  induatriea  every  increaae  of  wagea  would 
come  out  of  rent.  He  regarded  rent  aa  the  aurplua  which  remained 
after  paying  working  expenaea  and  tenanta'  ordinary  profit.  Every 
rise  in  the  expenaea  or  fall  In  the  profits  would  reduce  the  rent 
proportionately,  and,  therefore,  he  oonolnded  that  In  every  department 
of  induatry  whioh  ia  concerned  in  supplying  the  raw  material  of  weidth 
from  the  land,  every  enforced  riae  of  wagea  will  be  olear  gain  to  the 
labourer,  but  the  loea  would  fall  on  the  landlord,  and  atay  there. 
In  the  aecondary  induatriea  of  manufactures  and  commerce  which  were 
enga;eed  ia  working  of  and  distributing  the  material  produced  by 
the  primary  industries,  increased  wages  signified  increased  price 
of  goods.  Those  goods  were  of  two  kinds—those  which  the  massea 
oonanmed,  and  thoae  whioh  they  did  not.  After  pointing  out  that  a 
vaat  proportion  of  induatry  was  concerned  in  providing  luxuries  and 
enjoymenta  for  the  rich,  he  oonolnded  that  in  all  thoae  commodities 
wnioh  the  underpaid  do  not  oonaume,  theloas  due  to  inoreaaed  wagea 
wonld  fall  n«m  the  overpaid,  and  atay  there,  again  leaving  the  whole  net 
gain  to  the  labonrer.  On  thoae  gooda  which  the  maaaea  oonanmed  the 
atrikera  would  suffer  loss,  but  uie  loss  wonld  not  equal  the  gain.  It 
was  said  that  if  the  upper  classes  lost  so  mucli  there  must  be  so  much 
less  employnient  for  labour,  and  so  the  loaa  will  come  round  to  the 
labourer  after  all.  He  mafatafaied,  however,  that  there  would  be  no 
leaa  employment.  For,  he  asked,  why  will  the  upper  classes  have  got 
so  muoh  leaa  ?  Simply  becauae  the  lower  claaa  have  got  ao  much  more. 
It  ia  not  a  loaa,  but  a  mere  tranalerence  of  employing  power.  What 
the  maaaea  want  more  monev  for  is  to  spend  it,  and  they  can  only  apend 
it  ia  pnrohaainfl  gooda  and  niri^g  aervicea  juat  aa  the  upper  claaa  did 
They  will  in  anort,  to  the  extent  of  the  tranaference,  be  employed 
by  eaoh  other  inatead  of   by   theit    old  employers.     There  waa,  of 
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oonrMt  a  limit  to  the  riae  of  wages,  but  thii  limit  waa  a  loDg  way  offi 
The  labourer  coald  not  earn  more  than  his  labour  prodaoed,  bat  what 
the  labourer  aotnally  got  was  a  very  amall  portion  of  wliat  hia  labour 
produced.  In  conclaaion  he  pointed  out  that  a  more  equitable  diatrlbn- 
tion  of  the  produce  of  labonr  waa  a  boon  ao  great  in  Itaelf  aa  to  be  well 
worth  aome  coat,  and  that  we  need  not  be  diaaatlafied  beoanae  leaa 
luzuriea  are  produced  for  the  few  very  rich,  if  more  oomforta  an 
provided  for  the  many  poor ;  not  even  though  the  loaa  in  value  on 
the  luzuriea  ezceeda  the  gain  in  value  on  the  oomforta. 

Mr.  R.  M.  Johnston  read  a  paper  oritioiaing  Mr.  Offilvy'a  viewa. 
He  said  it  afforded  him  great  pfeaaure  to  find  himaelf  in  agreement 
on  ao  many  poluta  with  one  like  Mr.  0|plvy,  whoae  weil-known 
generoua  aympathiea  for  the  amelioration  of  tne  condition  of  the  maaaea 
of  the  people  muat  command  the  reapeot  of  all  right  thinking 
penona.  He  took  exception,  however,  to  aeveral  of  Mr.  0gilvy*8 
argumeuta,  notably  to  that  regarding  rent.  He  favoured  Rieardo'a 
theory,  now  almoat  univeraallv  accepted,  that  '*the  rent  of  land  is 
determined  by  the  ezcesa  of  ita  produce  over  that  which  the  aame 
application  can  aecure  from  the  leaat  productive  land  in  nae.'*  He 
also  laid  it  down  aa  an  accepted  doctrine  of  political  eoonomy 
that  rent  formed  no  part  of  the  price  of  agricultural  produce.  He 
dwelt  at  length  upon  thia  point,  and  illuatrated  by  a  table  that  any 
increaae  in  wagea  must  fall  upon  conaumera  and  not  upon  rent  of  land- 
lord or  the  profit  of  the  capitalist.  He  combatea  the  idea  that 
the  rich  apent  more  in  luzuriea,  pointing  to  the  large  aums  spent 
by  the  working  claaaea  in  liquor  and  tobacco.  He  held  that  Mr. 
Ogilvy*a  objections  to  hia  papen  were  baaed  upon  aaanmptiona  whlsh 
could  not  be  anatained  when  aubjected  to  doae  acrutiny,  and  he  could 
only  re-affirm  that  it  waa  by  increaae  of  savings  properly  applied  in 
the  creation  of  instruments,  which  will  still  more  greatly  multiply 
the  power  of  man  that  any  improvement  in  the  condition  of  the  masses 
can  DC  successful.  Without  tlus  the  mere  raising  of  wages  could  only 
benefit  a  few  industries  at  the  expense  of  the  many. 

Mr.  OoiLyr  said  that  the  Society  had  now  the  two  aapecta  of  the 

3ueation  before  them,  and  it  waa  for  the  members  to  judge.  Mr. 
ohnaton  had  baaed  hia  argumenta  principally  on  the  generally  accepted 
opinion  of  Ricardo,  but  it  ahould  not  be  forgotten  that  the  Britiah 
Parliament  had  repudiated  it,  in  regard  to  the  Highlanda  of  Scotland 
•nd  Ireland,  by  the  eatabliahment  of  Land  Courta,  which  introduced 
an  artificial  element  into  what  waa  held  by  aome  economiata  to  be  a 
natural  law.  In  regard  to  what  Mr.  Johnaton  aaid  about  the  rent 
lormins  no  part  of  the  price  of  agricultural  produce,  there  were 
some  farmera  present,  and  he  aaked  them  if  they  had  to  pay  twice  aa 
much  aa  they  now  did  for  their  labour,  would  they  pay  aa  much  rent  ? 

Mr.  W.  E.  Shoobbidob  alao  apoke  on  the  aubjeot  at  aome  length, 
pointing  out  that  the  prioea  of  labonr  were  to  a  great  extent  fizeaby 
oombinationa  which  had  been  the  aeoret  of  the  anooeaa  of  all  atrikea. 
He  hoped  the  time  would  apeedily  come  when  arrangementa  would 
be  made  whereby  the  labourer  could  get  hia  fair  share  of  the  products 
of  labour  without  recourse  to  strikes. 

AonNOUTOoms  and  tvbkboulosis. 
Dr.  Babnabd  read  a  paper  on  thia  aubject,  dealing  with  ita 
toanamiaaibility  of  bovine  diseaaea  to  human  beings  bv  the  con- 
sumption of  the  meat  of  diaeaaed  animala.  He  ahowed  that  such 
diseases  had  been  transmitted.  A  central  Hygienic  Institute  waa 
recommended  by  the  last  Intercolonial  Stock  Conference,  to  which  aU 
oases  of  diaeaae  amongst  animala  ahould  be  referred  from  §XL  the 
coloniea.    Without  aome  auch  institution  it  was  not  ttifj  to  see  how 
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th«T  ooald  be  informed  to  whet  extent  theee  diaeuet  prevail  in  our 
luidat.  He  coosidered  that  a  aimilar  inetitution  abonld  be  founded  in 
oonnection  with  the  Health  Department  of  thia  colony,  aa  modem 
Boience  now  waa  not  oontent  with  mere  anperfioial  examination,  bnt 
proceeded  with  more  etriot  and  reliable  methode  to  detect  the  micro- 
organiama  which  are  nndonbtedly  the  actire  a^nta  in  the  prodncUkm 
of  diaeaae.  The  paper  waa  iilnatrated  by  nuorowopical  apecimena  of 
theae  diaeaaaa  prepared  by  Mr.  Archibald  Park,  M.K.C.V.S. 

COAL  SPECXMBNS. 

Mr.  CuBZOK  Allpost  ahowed  a  number  of  apecimens  of  ooal  from  the 
minea  at  New  South  Walet,  and  New  Zealand. 

frbsidk^t's  add&bss. 
The  PaKSiDEMTthen  delivered  the  following  addreae  z-^ 
Fellowa  of  the  Boyal  Society.^Dnring  the  aeaaion  of  1890,  which 
thia  evening  cornea  to  a  oloae,  the  nnmber  of  our  Fellowa  haa  been 
inoreaaed  by  aixteen,  and  of  onr  Correaponding  Fellowa  by  two.  The 
additiona  to  our  library  have  been  very  aatiafactory,  and  indade  the  three 
bandaome  voinmei  containing  the  record  of  tlie  Challenger  Expedition, 
for  the  gift  of  which  we  are  indebted  to  onr  honorary  aeoretary.  Dr. 
Agne'w.  I  am  peraonally  gratified  to  learn  that  the  Encyolopiedia 
Bntannica,  which  I  preaented  to  the  Royal  Society  in  the  beginning 
of  the  year,  ia  being  largely  referred  to  by  membera,  who  find  it  S 
much  asaiatance  to  them  in  aome  of  their  atndiea  and  inveatigationa. 
The  annual  proceedinga  of  kindred  aocivtieB  throushout  the  world,  which 
form  perhapa  the  meet  important  part  of  our  Library,  are  conatantiy 
increasing,  and  here  1  would  point  out  that,  having  regard  to  the 
time  which  often  elapaea  before  auoh  volnmea  are  printed  and  distributed, 
we  may  refl^ard  with  aome  aatiafaction  the  fact  that  at  our  opening 
meeting  this  aeaaion  we  had  on  the  table  the  printed  proceedinga  of  onr 
Society  for  1889.  It  ia  true  that  thia  ia  the  first  time  that  thia  haa 
been  done,  but  I  think  we  may  feal  pretty  aure  that  our  energetic 
aeeretary,  Mr.  Morton,  having  accompliahed  thia  once  ia  not  likely  to 
obeerve  leaa  promptneaa  in  the  publication  of  oar  annual  proceedinga  in 
future.  Our  monthly  meetinga  have  been  well  attended,  and  22  papera 
have  been  read  before  us.  In  Zoology  we  have  had  five  papera.  The  firat 
by  Mr.  R.  M.  Johneton,  entitled  *<  Further  Obaervationa  upon  the 
Tishea  and  Fishing  Induatriea  of  Taamania,  together  with  a  revised  list 
of  indigenous  apeciea."  Eight  yeara  have  elapaed  since  Mr.  Johnaton 
contributed  a  aimiUr  paper  to  thia  Society,  and  during  that  time, 
from  additiona  made  munly  by  Mr.  Savilie-Kent,  Mr.  Morton,  and 
Mr.  Johnaton  himaelf,  the  188  apeciea  then  known  have  inoreaaed  to 
"214.  The  next,  also  by  Mr.  Johnaton,  on  "Taamanian  Molluaca," 
in  which  he  pointa  out  how  much  there  is  to  be  done  in  connection 
with  thia  subject  to  aecure  a  aatiafactory  claaaifioation  of  apeciea. 
Then  we  have  had  a  paper  by  Mr.  A.  T.  Urouhart,  of  New  Zealand,  on 
aome  Taamanian  spiders  sent  to  him  by  Mr,  Morton  for  examination,  in 
which  he  pronoanoea  the  collection  to  contain  not  onlv  aeveral  new 
epeciea  but  alao  two  new  genera.  Mr.  Morton  contributed  an  intereating 
paper  on  a  recent  dredging  trip  in  the  River  Derwent.  He  waa  fortunate 
in  being  aooompanied  on  thia  trip  by  Mr.  A.  Durrand,  a  Fellow  of 
the  Royal  Mioroecopical  Society,  who  haa  made  a  collection  of  forami- 
nifera  from  many  parte  of  the  Southern  Seaa,  and  who,  it  will  be 
remembered,  at  one  of  our  meetinga  exhibited  aome  intereeting 
mioroecopical  preparationa  of  theae,  and  of  other  minute  marine 
organiama.  Owins  to  the  primitive  deeoription  of  dredge  need  on  thia 
trip,  the  reaulta  mm  a  adentifio  point  of  view  were  not  ao  great  aa 
they  might  have  been,  but  they  were   quite  enough  to  jnatify  Mr. 
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Morton  In  determining  to  carry  out  in  the  sommer  monthe  of  thii  year 
a  more  complete  system  of  dredging,  similar  to  that  adopted  by  him 
some  time  ago  en  the  coast  of  Qneensland.  The  Isstpaper  bearing  on 
Zoology  was  read  by  Mr.  Andrew  on  ostrich  farming.  In  this  paper 
he  gaye,  from  personal  obserration  and  experience,  some  aoooont  of 
the  bird  and  its  habits  when  in  a  domesticated  state.  In  Qeology 
we  have  had  from  Mr.  Johnston  and  Mr.  Morton  a  description 
of  a  second  ganoid  fish  from  the  Lower  Sandstonea  near  Tinder 
Box  Bay,  similar  to  the  one  discovered  last  year,  which  the 
discoverers  named  after  me,  AcroUpia  HamiiUmi,  Mr.  W.  A. 
Montgomery  read  "  Notes  of  Some  Observations  of  the  Geology  of  the 
West  Coast,"  a  sabject  which  is  of  particular  interest  at  the  present 
time,  and  Mr.  Barnard,  our  respected  vice-president,  brought  under 
the  notice  of  the  Society  some  notes  by  Mr.  8.  H.  Wintle  respecting  a. 
fossil  tree  found  beneath  a  hundred  feet  of  basalt.  In  botany  we  have 
had  some  notes  by  Mr.  Johnston  on  the  discovery  of  a  fern,  hitherta 
unknown  in  Tasmania,  although  found  on  the  continent  of  Australia,  and 
Mr.  Morton  has  compUed  "A  Complete  List  of  Ferns  found  in  Tasmania,, 
with  Full  Descriptions  of  the  Genera  and  Species."  In  this  lisl^ 
which  will  be  invaluable  to  students  and  collectors,  he  gives  so  far  as  is 
practicable  the  authorities  and  the  localities  in  Tasmania  where  each 
fern  is  found,  and  the  locality  in  which  the  species  is  found  in 
the  other  colonies.  In  this  section  also  Mr.  A.  J.  Taylor  read  twa 
papers,  one  on  coco-de-mer,  and  the  other  on  the  native  hop  as  a  cure 
for  hydatids.  In  meteorology  we  have  had  a  paper  from  Mr.  B.  C. 
Nowell  on  the  influence  of  the  moon  on  the  rainfafi,  and  on  this  paper 
Captain  Shortt  made  some  interesting  remarks  in  which  be  stated  that 
his  observations  showed  that  the  influence  of  the  planets  also  over  the 
weather  is  considerable,  and  he  promised  a  paper  on  this  subject  on  some 
future  day.  Dr.  Barnard  has  submitted  to  us  a  very  important  paper 
this  evening  on  "  Actinomycosis,  Human  and  Bovine,  and  its  relationa 
to  Tuberoolosis,  illustrated  by  mounted  specimens  prepared  by  Mr. 
A.  Park,  M.R.C.Y.8."  From  Mr.  J.  B.  Walker  we  have  had  two 
further  contributions  respecting  the  early  discovery  and  settlement 
of  Tasmania,  the  first  entitled — **  Notes  on  the  localities  men- 
tioned in  the  journal  of  Tasman'a  discovery  of  Tasmania,"  and  the 
second  on  the  settlement  of  Northern  Tasmania,  in  which  he  describes 
the  discovery  and  occupation  of  Port  Dalrymple  and  the  River  Tamar. 
Mr.  Walker  also  contributed  a  paper  on  the  Antarctic  Expedition  of 
the  Erebus  and  Terror.  This  latter  paper,  although  only  a  oompilatioik 
from  Sir  James  Ross's  book,  is  of  much  interest  at  a  time  when 
further  Antarctic  exploration  is  being  carefully  considered  and 
discussed.  In  connection  with  this  subject  also,  Mr.  Morton 
read  a  paper  on  **What  science  and  commerce  may  gain  from 
an  Antarctic  expedition."  The  interesting  correspondence  which 
has  taken  place  with  the  Royal  Society  of  victoria  on  this  subject 
will,  of  course,  be  printed  with  our  proceedings.  Baron  Oaoar 
Dickson  has  undertaken  to  furnish  an  expedition  which  Baron  Norden* 
skiold  is  to  take  command  of,  provided  the  Australian  colonies  con- 
tributed £6,000— a  moiety  of  the  estimated  ooat  of  it.  Our  Society 
haa  voted  £60  out  of  its  funds  towards  tills  object,  and  further  con- 
tributions will,  it  is  hoped,  be  forthcoming.  Although  it  is,  I  believe, 
the  general  desire  of  our  members,  and,  I  may  say,  of  Tasmania 
generally,  to  do  our  part  in  helping  forward  this  scheme,  the 
munificence  of  which  on  the  part  of  Baron  Dickson  we  so  heartily 
appreciate,  yet  there  is,  I  gather,  a  strong  feeling  in  the  community^ 
generally  that  it  will  only  be  by  a  folly  equipped  expedition,  involving 
a   very  much  greater  outlay  than  £l(K<SdO,  under  the  British  flag, 


promoted  jolntiy  by  Australia  and  the  Mother  Countiy,  an  ex]>edition 
which  will  have  to  pass  at  least  one  winter  in  the  Antarotio  circle,. 
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that  the  many  interattiog  qaestions  now  looked  np  in  that  imperfeotly 
unexplored  region  oan  be  fully  settled.  In  Social  Soienoe  we  have  had 
two  paj^en  from  Mr.  Jobniton,  the  one,  **  Root  matters  in  social  and 
economic  problems"  (second  series),  and  the  other,  **  Observations  on  the 
infinenoe  of  strikes  upon  real  wages. "  This  second  paper  of  Mr.  Johnston's 
waa  followed  by  the  paper  entitled  '*  Can  strikes  really  improve  the 
oondition  of  the  masses  f  read  this  evening  bv  Mr.  A.  J.  Ogiivy, 
whom  we  are  glad  to  welcome  as  a  new  working  member  of  thia 
Society,  and  by  Mr.  Johnston's  rejoinder.  Snob  sobjects  do  not  admit 
of  the  mtthematical  demonstration  of  a  problem  in  Euclid,  and 
difference  of  view  will  prevail.  But  we  may  congratulate  ourselves  on 
the  presence  amongst  us  of  two  such  able  exponents  of  the  different 
views  held  on  this  subject,  and  it  is  only  by  full  and  free  and  fair  dis- 
cussion in  a  science  like  this,  if  indeed  science  it  can  be  properly 
called,  that  truth  can  be  elucidated.  At  our  first  meetinff  thi«  session, 
Mr.  Barnard  gave  us  some  account  of  the  meeting  in  Melbourne  in 
January  last  of  the  AustraUsian  Association  for  the  Advancement  of 
Science.  He  drew  our  attention  to  the  fact  that  it  had  been  pro- 
visionally settled  at  that  meeting  that  the  gathering  of  the  Association 
for  1892  should  be  held  in  Hobart.  This  provisional  arrangement  will 
have  to  be  confirmed  at  the  meeting  of  the  Association,  which  is  to  be 
held  in  Ghristchurch  New  Zealand,  in  January  next,  but  there  is 
little  doubt  that  thia  confirmation  will  then  take  place,  and  that  we 
shall  have  the  privilege  of  welcoming  the  Association  in  Hobart  in 
January,  1892.  Yon  have  heard  read  this  evening  the  letter  of  the 
Premier  respecting  the  contribution  of  the  Government  towards  the 
expenses  which  will  be  iccarred  on  this  occasion.  I  think  we  may 
regard  this  letter  as  quite  satisfactory,  and  I  confidently  look  forward 
to  the  meeting  of  the  Association  in  Hobart  in  1892  being  a  thoroughly 
successful  one.  I  will  do  my  utmost  to  secure  the  presence  at 
this  gathering  of  some  distinguished  man  of  sdence  from  the  old 
country,  but  of  course  I  cannot  be  sure  that  my  endeavours  in  this 
direotioB  will  be  successful.  You  may  remember  that  the  cablegrams 
some  time  affo  announced  that  Professor  Huxley  was  on  his  way  to 
New  Zealana  by  way  of  the  Gape,  and  I  took  the  opportunity  of 
referring  to  this  at  one  of  eur  meetings,  and  suggested  that  we  ahould 
prepire  for  his  reception  in  Hobart,  which  he  was  to  touch  on  his  way. 
Unzortnnately  this  rumour  proved  to  be  incorrect,  but  I  have  always 
understood  that  the  Professor  had  it  in  contemplation  to  visit  Australia 
some  time  or  other,  and  it  would  be  a  great  triumph  if  we  could 
secure  his  attendance  during  the  meeting  of  the  Australasian  Association 
for  the  Advancement  of  Science,  to  be  held  in  Hobart  in  1892.  Although 
the  work  of  the  session  is  very  creditable  we  might  well  have 
received  more  contributions  from  our  members.  With  the  single 
exception  of  Dr.  Barnard,  whose  important  paper  has  been  read  this 
evenmg,  we  have  received  no  contribution  ttiis  session  from  any  of 
our  medical  members,  who  from  their  scientific  knowledge  might  in  so 
many  directions  have  produced  interesting  work  for  us ;  and  I  would 
again  press  upon  their  attention  that  we  should  much  value  a  more 
active  co-operation  on  their  part  in  the  work  of  the  Society.  In 
oondnsion,  I  would  desire  to  record  our  thanks  to  those  members  who 
have  submitted  papers  to  us,  and  particularly  to  Mr.  Johnston, 
whose  versatility  is  as  great  as  ever  ;  to  Mr.  Morton  for  the 
energy  and  ability  displayed  by  him  in  the  discharge  of  his  duties  as  our 
secretary ;  and  to  the  Press  for  their  full  reports  of  our  proceedings. 

On  the  motion  of  Bishop  Mohtgombbt  thanks  were  voted  to  His 
Excellency  for  his  address  and  for  presiding  at  the  monthly  meetings. 

The  proceedings  then  terminated* 
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PROBLEMS. 

Br  B.  M.  Johnston.  F.L.S. 

{2nd  Series.') 

Natural  Limits  to  the  Numbbbs  Engagbd  in  Yabioxjb 
Ogctjfations. 

Most  writers  on  social  problems  tacitly  assume  that  no 
other  considerations  than  those  of  supply  and  demand,  or 
competition  and  remuneration,  need  be  taken  into  account 
when  questions  relating  to  the  numbers  that  may  be 
employed  in  the  various  branches  of  human  industry  are 
concerned.  Indeed  so  able  an  ezponeat  of  the  principles  of 
Political  Economy  as  Mr.  Henry  Sidgwick,  assumes  with  con- 
fidence that  the  adjustment  of  the  apportionment  of  the 
employed  in  the  various  divisions  of  industry  is  sufficiently 
determined  by  ''rates  of  remuneration."  He  states  (p.  182 
•*'  Principles  of  Political  Economy  ") :  "  We  assume  that  labour 
and  capital  are  mobile  or  capable  of  being  attracted  by  a  higher 
rate  of  remuneration,  both  from  district  to  district,  and  from 
industry  to  industry,  so  that  not  merely  are  the  wages  paid 
for  the  same  quality  in  any  one  industry  approximately  the 
same,  but  also  when  the  remuneration  of  labourers  or 
capitalists  in  any  industry  is  known  to  be  higher  than  that  of 
labourers  or  capitalists  in  some  other  industry  entailing  no 
more  sacrifice  or  outlay,  and  requiring  no  scarcer  qualifica- 
tions, the  difference  tends  to  be  gradually  reduced  by  the 
attractions  which  this  higher  remuneration  exercises  on  actual 
or  prospective  labourers  or  employers." 

There  is  not  the  faintest  recognition  here  of  natural 
limits  to  or  absolute  necessity  for  employment  in  a  given 
direction,  irrespectife  of  the  aggregate  intensity  of  energies 
expended,  or  market  rates  and  prices.  Neither  does  he 
recognise  the  universal  truth  in  matters  animate  and 
inanimate,  that  mobility  or  movement  in  a  new  direction 
requires  a  fresh  expenditure  of  force  commensurate  with  the 
nature  of  the  subject,  the  time  occupied  in  transition,  and 
the  friction  to  be  overcome  due  to  inertia  or  foreign  resisting 
media.  A  physicist  would  never  dream  of  discussing  the 
mobility  of  material  substances  in  such  a  loose  way.  He 
would  first  consider  the  mass  or  weight  of  the  substance : 
the  distance  and  direction  of  movement :  the  rate  of  move-^ 
ment  and  time :  and  the  friction  due  to  inertia  or  existing 
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diversity  of  moFement:  and  from  these  he  would  compute 
the  fresh  demand  upon  energy  or  force  to  execute  the  desired 
movement. 

Because  the  Political  Economist  does  not  think,  or  does^ 
not  choose  to  think,  that  the  transfer  of  a  labourer  or 
capitalist  to  a  new  place,  or  to  a  new  kind  ef  occupation, 
involves  a  process  analagous  to  the  movement  of  inanimate 
bodies,  it  is  not  the  less  true.  Take  the  case  of  a  shoemaker 
reduced  to  a  state  of  idleness,  or  partial  idleness,  by 
competition  among  excessive  numbers,  or  some  other  cause, 
locally  or  generally. 

We  will  suf)po8e  that  this  workman  has  a  family  of  5 
persons,  including  himself,  to  provide  for,  in  addition  to  his 
quota  of  expenditure  required  for  State  purposes,  such  aa 
General  Government,  Law  and  Protection,  including  (}aols. 
Military  and  Naval  Defences,  Police,  Education,  Public 
Hospitals,  Asylums,  support  of  Paupers,  etc. 

It  is  obvious,  therefore,  that  when  fidrly  employed  in  this 
branch  of  labour — making  boots  and  shoes — he  is  not  merely 
rendering  reciprocal  services  to  his  countrymen,  but  he  helps 
them  to  provide  for  such  expenditure  as  the  requirement  of 
the  particular  State  demands.  The  greater  the  effort  or 
energy  expended  by  him  during  the  year,  the  greater  is  the 
value  of  products  by  him  added  to  the  common  wealth,  in  all 
these  respects,  in  addition  to  the  important  part  of  support 
of  the  four  dependants  specially  related  to  him. 

Under  ordinary  circumstances  (excluding  foreign  inter- 
ference, and  making  due  allowance  for  special  skill),  all 
branches  of  services  within  a  certain  country  are  paid  at  rates 
of  wages  which  are,  broadly  speaking,  correlative  to  effort  or 
time  expended,  and  consequently  so  long  as  the  rates  of  wages 
are  locally  proportionate  to  definite  effort  and  skill,  it  matters 
not  whether  the  average  rate  per  hour  be  nominally  high  or 
low,  so  long  as  expenditure  is  also  determined  locally  by  such 
correlative  conditions.  Thus,  take  the  following  illustrations : 
Suppose  the  price  of  bread  is  determined  by  a  daily  effort  of 
10  hours,  and  that  all  other  services  are  modified  and 
constantly  exchanged  in  prices  which, whether  high  or  low,are 
also  proportional  to  the  nominal  price  of,  say,  the  quarter  of 
ivheai.  Under  such  circumstances  it  would  not  matter  to  the 
shoemaker  whether  the  nominal  amount  of  his  wages 
was  high  or  low,  for  it  would  have  the  same  purchasing  power 
over  the  things  which  he  required  to  satieiy  the  wants  of 
himself  and  fainily,  besides  the  proportion  required  from  him 
for  the  service  of  the  State.  Thus  if  the  standard — the 
quarter  of  wheat — ^bore  always  the  same  relation  to  hia 
remuneration  for  10  hours  labour  and  to  the  various  items  of 
hif.  expenditure,  it  ma'.tered  not  a  whit  to  him  whether  the 
nominal  money  cost  of  wheat  was  high  or  lew.    In  Australia 
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the  ayerage  relation  between  a  breadwinner's  effort  expended 
and  a  quarter  of  wheat  usually  represents  44^  hours  labour, 
equal  to  6^  days  labour  (8  hours)  nearly.  If,  therefore,  the 
quarter  of  wheat,  and  other  things  (including  expenditure) 
always  bore  a  corresponding  relation  to  each  other,  as  44^ 
hours  common  labour  bears  as  the  equivalent  to  one  quarter 
wheat,  it  follows  of  necessity  that  nominal  prices,  whether 
high  or  low,  would  not  increase  or  decrease  bis  receipts  or 
expenditure,  nor  his  ayerage  gains  or  losses.  Thus,  so  far, 
the  yarious  divisions  of  labour  within  any  one  State  would 
never  be  affected  in  reciprocal  interchanges  with  each  other  by 
alteration  in  the  nominal  cost  of  services,  so  long  as  the 
alteration  in  cost  was  a  general  one  within  the  State,  and 
governed  solely  by  local  natural  conditions.  But  a  different 
result  would  follow,  so  far  as  the  shoemaker  is  concerned,  if 
manufactured  boots  and  shoes  were  largely  introduced 
from  a  country  where  nominal  money  prices  were  generally 
much  lower,  or  where  the  average  breadwinners  of  the 
population — reduced  to  a  perilous  condition — were  forced  to 
increase  their  expenditure  of  daily  effort  relative  to  the 
standard  of  cost  of  one  quarter  of  wheat  to  By  hours,  or  7^ 
days  labour  of  12  hours  per  day.  The  local  shoemaker 
would  not  have  the  advantage  of  distance  and  cost  of  transit, 
as  in  the  case  of  the  local  quarryman  or  coal  miner,  for  shoea 
and  boots  can  be  transferred  long  distances  at  a  relatively 
small  cost,  and  hence,  if  not  protected  in  some  other  way,  the 
local  shoemaker  would  be  unable  to  compete  with  the  foreign 
low-paid  worker.  Not  only  would  he  have  to  indjhease  his 
efforts  to  the  same  extent  as  the  foreign  competitor,  hot, 
were  it  not  impossible,  he  would  have  to  exceed  his  efforts  before 
he  could  drive  the  foreign  competitor  from  the  field ;  failing 
this  he  would  be  reduced  perhaps  to  half-time  employment  at 
the  foreign  rate  of  wages,  and,  probably,  soon  he  and  hia 
&mily,  overwhelmed  with  poverty,  would  become  local- 
victims  to  competition ;  and  instead  of  being  a  help  to  the 
State  would  become  dependants  upon  the  rest  of  the  bread- 
winners,  thus  increasing  their  State  burdens. 

It  is  usual  with  theorists  to  talk  lightly  of  the  mobility  of 
labour  under  such  circumstances,  and  to  show  that  the 
local  shoemaker,  finding  himself  unable  to  compete  in  his 
capacity  as  shoemaker,  would  at  once  transfer  his  services 
to  some  other  brancH  of  labour,  where  it  is  supposed  by 
theorists  that  there  is  always  some  providential  provision.  But 
all  such  writers  do  not  seem  to  be  aware  that  in  a  country 
where  manufacturing  industries  do  not  dominate,  there  is  a 
tendency  to  narrow  the  scope  of  operations,  and  to  close  more 
and  more  the  doors  of  entrance  to  the  remaining  branches 
of  active  industries  in  proportion  to  the  number  of  local 
industries  actually  driven  out  of  existence  by  the  influx  of 
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foreign  manufactures.  This  is  undoubted  so  far  as  the  local 
market  is  concerned.  No  one  can  affirm  with  reason  that  an 
industry  driven  out  does  not  correspondingly  delimit  the 
demand  upon  the  local  market.  Logicallj,  therefore,  the  only 
direction  in  which  our  shoemaker  could  maintain  his  existence 
as  a  breadwinner  would  be  (1.)  To  convert  himself  into  a 
labourer  in  raw  products,  for  which  there  is  still  a  profitable 
demand  in  foreign  ma/rkeis.  (2.)  Transport  himself  and  his 
family  to  a  country  where  his  particular  services  are  in 
demand,  or  (3.)  StaiTe  or  become  dependent  paupers  sup- 
ported by  the  local  State,  already  too  heavily  burdened  by 
l^oor  Eates,  etc. 

In  theoretical  discussion  this  case  would  be  disposed  of  by 
wordy  wrangling,  or  special  pleading;  indictment  of  the 
capacity  or  lack  of  reasoning  power  of  opponents ;  references 
to  alleged  harmonies  of  competition ;  and  to  dogmas  and 
general  conclusions  of  various  Political  Economists  of  accepted 
authority. 

The  usual  ruts  of  controversy  may  afford  ample  opportu- 
nities for  theorists  to  display  literary  skill,  aided  by  the  usual 
handy  assortment  of  stock  illustrations.  But  instead  of  a 
literarv  sham-fight,  let  the  theorist  enter  into  the  real 
difficulties  by  discussing  the  matter  practically  with  the 
distressed  shoemaker.  For  this  purpose  we  will  take  a 
common  incident  in  these  colonies. 

A  Deputation  Fbou  the   Shoemakebs  Dbivbn  oitt   ov 

EUPLOYMENT     BY   COUPETITION    WITH     ChBAP   FoBEIGN 

Manuvacttjbes. 
Shoemaker^  Spokesman  for  Deputation.    Theorist^  representing 
the  Government. 

SKoemaiker, — On  behalf  of  myself  and  my  distressed  fellow- 
workmen  and  their  families,  I  have  been  asked  to  represent 
to  the  Government  the  terrible  distress  into  which  we  have 
fallen  by  the  influx  of  manufactures  of  boots  and  shoes  from 
Europe  at  such  low  prices  that  we  have  not  only  been 
knocked  off  employment  by  local  manufacturers,  who  were 
unable  to  compete  with  foreign  houses,  but  we  find  that  as 
individual  workmen,  with  such  high  ruling  rates  in  rent^ 
clothing,  and  other  necessaries,  besides  a  high  local  taxation, 
we  are  unable  to  earn  enough  to  maintain  ourselves  and 
families — even  if  we  were  able  to  get  fM  employment  at  the 
foreign  selling  prices. 

Theorist — I  sympathise  deeply  with  your  distress,  but  we 
cannot  interfere  with  the  laws  of  free  interchange.  You 
must  therefore  seek  employment  in  some  other  way. 

8hoemaker,^'BvLt  we  cannot  turn  our  hands  to  another 
trade,  and  even  if  we  tried,  we  would  have  to  spend  years  as 
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apprentices.  ETen  in  our  own  trade  we  had  as  young  men 
to  spend  three  or  four  years  as  apprentices,  partly  or  wholly 
supported  the  while  by  our  parents.  Now  we  have  no  such 
help.  On  the  contrary,  we  are  each  burdened  with  the 
support  of  a  family.  Even  if  we  could  manage  for  ourselyes, 
what  is  to  become  of  our  fiimilies  in  the  meantime  ? 

Theorid. — I  admit  this  difficulty,  but  is  there  not  plenty 
of  work  open  to  you  in  this  country,  where  you  could  turn 
your  labour  to  account  where  no  special  skill  is  required,  or, 
at  any  rate,  where  bone  and  muscle  is  i^  that  is  necessary. 

Shoemaker, — True,  in  time  some  of  us  might  obtain  work 
as  labourers  in  the  field  among  farmers,  or  on  public  works 
or  mines;  but  the  failure  in  our  own  industry,  in  such  a 
thinly  populated  country,  causes  a  depression  in  nearly  all 
local  occupations;  for  it  must  be  admitted  a  considerable 
portion  of  the  products  of  other  trades  and  industries  haye 
been  directly  afcected  by  our  distress  and  lessened  consumption 
due  to  our  lack  of  purchasing  power.  Besides,  I  have  been 
told  by  farmers  that  they  haye  themselyes  long  struggled 
with  adyerse  circumstances  in  competing  against  more  fayoured 
agriculturists  in  America — who  are  able  to  pell  in  European 
markets — our  only  customers — at  prices  which  tend  to  become 
lower  year  by  year,  and  if  a  local  market  is  not  soon 
established,  many  of  them  will  haye  to  giye  in.  If  other 
trades  in  turn  are  crushed  by  foreign  competition  as  we  haye 
been,  what  hope  haye  the  farmers  of  holding  on,  let  alone  the 
outlook  for  their  own  children,  where  eyery  branch  of  industry 
seems  to  be  already  oyerstocked,  eyen  in  this  rich  and 
extensiye  country,  with  a  sparse  population.  In  addition  to 
what  I  haye  stated,  I  am  informed  by  those  who  haye  giyen 
much  attention  to  agricultare,  that  there  is  only  a  limited 
amount  of  land  whereon  agriculture  might  be  successfully 
carried  on,  but  this  form  of  industry  will  not  admit  of  the 
employment  of  more  than  85  persons  to  the  square  mile  of 
land  in  cultiyation ;  and  if  this  be  so,  and  if  farmers  cannot 
exchange  products  of  the  same  kind  with  each  other,  how  can 
a  local  market  become  a  possibility  in  the  absence  of  a  local 
community  of  trades  and  manufactures  ? 

Theorist. — I  admit  that  the  home-trader  and  home- 
workman  may  temporarily  iuffer  lose  from  the  competition  of 
foreign  traders  and  workmen  in  the  same  branch  of 
industry ;  but  it  must  be  remembered  that  everything  will  again 
be  adjusted,  because  capital  is  constantly  exerting  a 
tendency  to  amoothe  doum  any  temporary  inequality  in  the 
profits  of  different  trades.  Eyen  if  you  suffer  from  foreign 
importations  the  Goyernment  is  not  bound  to  protect  you : 
for  there  can  be  no  right  which  has  a  juster  claim  than  that 
eyery  indiyidual  of  the  community  should  be  freely  permitted 
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to  obtain  oommodities  where  he  can  buy  them  on  the 
cheapest  terms,  and  to  sell  them  where  he  can  realise  the 
highest  price. 

Shoemaker. — ^It  is  easy  for  theorists  to  write  such  things. 
I  am  unable  to  understand  exactly  what  you  mean  by  suffer- 
ing a  temporary  lose,  or  what*  the  process  may  be  which  you 
euphoniously  term  a  tendency  to  em^oothe  down  any  temporary 
inequality,  I  and  my  fellow- workmen  are  now  unemployed. 
Many  of  us  with  our  fftmilies  are  in  great  distress.  Without 
ineiant  employment  or  rdieffrom  eome.eouree  many  of  ue  wUl  die 
of  etaroation.  We  have  no  means,  and  if  we  had  we  do  not 
know  where  to  go  to  better  our  miserable  condition.  Do  you 
mean  if  many  of  us  succumb  and  die  from  want  and  misery, 
thereby  thinning  our  own  ranks  as  competitors  for  the 
existing  small  field  of  employment  still  remaining— that  (hie 
ie  the  smoothing  down  process  to  which  we  are  referred  for 
comfort.  Good  Heavens,  surely  not  this?  Bemember 
that  we  are  human  beings,  not  machines!  The  machine 
may  stand  idle  for  a  time  and  live;  men  cannot. 
Friction  in  inanimate  machinery  means  dissipation  of  power 
in  heat.  With  men  friction  means  distress,  misery,  and 
death.  Men  are  not  machines,  and  loose  analogies  based 
upon  the  laws  of  physical  processes  cannot  be  grimly  applied 
to  men  fighting  for  life  and  exposed  to  sufEering.  Tou  say 
that  Gk>yemment  is  not  bound  to  protect  its  own  workmen, 
and  that  there  can  be  no  right  having  a  juster  claim  than 
that  every  individual  should  have  the  most  absolute  freedom 
in  buying  in  the  cheapest  market  and  selling  in  the  dearest, 
irrespective  of  any  local  claims  of  sympathy,  or  national  or 
racial  ties  of  common  interest.  Such  a  commercial 
law,  not  bond,  cannot  be  consistent  with  the  conditions 
which  necessitate  the  maintenance,  defence,  and  in* 
dependence  of  disconnected  individual  nationalities.  To 
be  logical,  it  would  necessitate  the  breaking  down  of  all  indi- 
vidual States,  all  individual  race  conglomerations,  and  the 
fusing  of  all  human  elements  into  one  grand  State  of  the  world. 
Until  that  time  arrives  there  must  of  necessity  be  localised 
interests  governed  by  the  same  local  general  conditions  which 
maintain  separate  nationalities.  All  the  social  organisations 
of  the  State,  such  as  Railways,  Boads,  Bridges,  Harbours, 
Post  and  Telegraph,  Schools,  Defence  and  ftotection.  Poor 
Laws,  etc.,  can  only  be  logically  maintained  upon  the 
admitted  necessity  of  some  common  local  national  interest^ 
having  special  concern  for  the  general  welfare  of  the  par- 
ticular nation;  and  these  special  local  interests  are  so  inter- 
twined by  so  many  bonds  more  precious  than  mere  questions 
regarding  absolute  cost  of  products  in  money,  that  it  seems 
absurd  to  say  that  the  destruction  or  suffering  of  any  of  its 
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members  are  locally  only  of  equal  concern  to  a  corresponding 
•evil  in  a  foreign  state  similarlj  constituted.  The  necessary 
gravitation  and  concentration  of  interests  and  sympathies 
around  home  and  fatherland  are  as  natural  as  perspective  in 
optics ;  the  greatest  density  must  be  near  the  centre  of — self, 
home  and  family — becoming  weaker  and  weaker  as  the  relative 
rings  of  friends  or  relations,  club,  townsmen,  nation,  race,  are 
passed  through  to  the  thinner  sympathies  lying  beyond,  em- 
bracing humanity  generally,  where  foreign  races  and  states  are 
bound  in ;  and  they  themselves  are  related  obversely  to  us  in  a 
similarly  graduated  series  of  interests  and  sympathies.  It  is 
this  grand  gravitation  of  human  interests  and  sympathies 
which  make  possible  ideas  and  forces,  which  make  home,  friend, 
and  fatherland ;  and  these — not  nominal  cost  of  products — 
are  the  great  factors  which  determine  the  energies  and 
welfare  of  any  community.  Commercial  laws  tend  to 
destrov  the  heart  of  all  ideas  which  centre  in  home  and 
fatherland,  and  if  the  nation  is  to  live,  it  must  carefully 
guard  against  its  decrepitating  influence.  Its  shuttle  seems 
just  as  ready  to  weave  the  shroud  of  a  nation  as  to  bind 
nations  in  bonds  of  broader  sympathies. 

DosuNATiNO  Wi.NTS  Dbtbbminb  0ccirPi.Ti0N8  Aim  Nbcbs- 

8ABILY     PbODTJCB     IkBQTJALITIES     IN      THB      FOBM      07 

Sbbvices. 

Hitherto  in  the  writings  of  Social  Beforroers  the  greater 
part  of  their  attention  hais  been  confined  to  the  monopoly  by 
the  poor  of  the  lands,  houses,  railways,  and  other  instruments 
connected  with  the  production,  security  and  distribution  of  the 
necessary  wants  of  human  beings.  It  is  generally  assumed 
that  there  is  abundance  of  primary  satisfactions  for  each 
one  if  the  aggregate  products  annually  created  were  more 
equitably  distributed.  But  if  even  the  necessary  primary  satis- 
factions were  annually  produced  in  sufficient  quantity  for  the 
wants  of  all,  it  would  go  to  prove  the  curious  and  inexplicable 
circumstance  that  the  present  haphazard  training  and  supply 
and  demand  of  those  who  are  engaged,  or  who  are  being 
trained  to  engage  in  the  various  divisions  of  labour,  are  in 
perfect  harmony  with  conditions  which  combine  to  effect  a 
result  which  might  seem  too  formidable  if  undertaken  by  the 
most  absolute  regulations  of  intelligent  prevision.  The 
present  supply  of  satisfactions  is  determined  by  the  estimates 
or  combined  action  of  self-interested  producers.  It  cannot 
be  affirmed  on  the  basis  of  producer^  self-interest,  that  wants 
ure  produced  with  the  sole  idea  of  providing  the  highest  quota 
of  satisfactions  to  each  individual ;  at  best  they  favour  the 
'miaii'mam  supply,  as  self-interest  is  best  rewarded  by  a  keen 
demand  involving  high  prices ;  a  result  which  would  not  be 
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attained  if  the  maximum  quota  of  satisfactioDs  for  eack 
indiyidual  was  created.  Of  oourse  the  absence  of  a  perfect 
scheme  of  corabined  prevision  among  producing  competitors^ 
and  the  unforeseen  yariable  effects  springing  from  natural 
causes  year  by  year,  often  produce  abundance,  or  superfluity, 
or  oyer-production,  as  it  is  termed ;  but  this  is  a  result  not 
premeditated,  and  although  fayourable  to  consumers  for  the 
time  being,  it  is  a  mere  accident  causing  a  fall  in  prices,  and  is 
likely  to  be  followed  by  purposeful  under-production  during- 
the  succeeding  period,  in  order  to  produce  a  straitened 
market  with  a  corresponding  rise  in  prices,  and  results  in 
a  certain  reduction  of  the  ideal  quantity  of  satisfactions 
falling  to  thb  lot  of  each  consumer  of  the  poorer  classes. 
But  this  tendency  of  self'interested  producers,  striving  to 
produce  under  the  necessary  requirement,  is  just  the  yerv 
condition  for  inyolving  the  poor  in  the  continual  battle  with 
poverty  and  want  ;*  and  all  that  can  be  said  in  favour  of 
self-interest,  is  that  hitherto  there  has  been  no  better  method 
devised  which  would  so  effectually  serve  the  majority  of 
human  beings. 

Is  it  to  be  wondered,  then,  that  the  2e»«  ^—happily  a 
minority — in  the  struggle  for  existence  should  at  times 
cruelly  feel  pinching  want,  when  upon  them  must  fall  the  evil 
of  the  barely  sufficing  aggregate  or  scarcity,  the  ideal 
creation  which  the  self-interested  producer  strives  for  P 

It  has  been  shown  that  the  supply  of  wants  is  at  present 
alone  roughly  predetermined  by  the  self-interested  calculations 
of  producers,  and  that  their  aim  is  to  extend  the  field  of 
production  as  far  as  they  can  in  safety  to  themselves ;  and 
that  means  as  near  an  approach  to  a  full  supply  as  will  ensure 
good  prices,  involving  a  tight  market,  or  scarcity.  Consumers 
who  desire  abundance  do  not  determine  the  forthcoming 
supplies.  Producers'  interests,  therefore,  are  antagonistic  to 
any  social  ideal  which  would  bring  the  highest  quota  of 
necessary  satisfactions  easily  within  the  reach  of  all  men. 
Therefore,  so  long  as  producers'  self-interest  rules  supreme  in 
the  creation  of  necessary  products,  so  long  must  we  expect 
the  periodic  suffering  and  pinching  of  the  lower  stratum  of 
the  working  classes. 

Food,  clothing,  houses,  railways,  steamboats,  and  the  various 
machines  of  production,  are  almost  wholly  regulated  in  the 
interests  of  producers;  competition  alone  preventing  this 
interest  from  working  in  too  great  antagonism  to  the  interests 
of  consumers.  Nearly  all  breadwinners,  therefore,  in  detail 
defeat  to  some  extent  their  own  ultimate  interests  as  general 

*  Bastlat  eTen  ia  forced  to  admit  that  "  antagonistic  desires  cannot  at  one  and  the 
same  time  coincide  with  the  geneial  good."  .  .  .  .  "  As  a  purchaser  he  desires 
abundance ;  as  a  seller  scarcitT  .  .  the  wishes  and  desires  of  the  eomumert  are  • 
those  which  are  in  harmony  with  public  interest*' 
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oonBiiiners,  b^  regulfttii^  the  production  of  supplies  upon  a 
principle  which  is  inimical  to  their  interests  as  consumers. 
Kor  is  this  the  onlj  CTiL  All  wages —breadwinners  must 
produce,  or  serve  to  produce,  before  thej  can  earn  the  right 
to  share  or  consume  the  fruits  of  production.  But  the 
number  of  ihote  actuaUy  employed  depend  almost  wholly  upon 
the  eelf'ifUereet  of  the  large  capHaliat  producers. 

It  is  not  the  interest  of  large  capitalist  producers  to  provide 
the  full  quota  of  wage-earning  employment  to  aU  bread- 
winners. The  larger  the  number  of  fully  employed  labourers 
the  keener  is  the  demand  for  products,  and  indirectly  this 
may  have  some  influence  upon  certain  producers.  But  this 
indirect  consideration  is  too  feeble  to  mterest  producers  in 
any  scheme  for  the  general  good  which  might  be  directed  to 
ensure  full  employment  to  all  breadwinners.  It  is  manifest, 
therefore,  that  in  the  present  scheme  of  the  division  of  labour 
there  are  two  ugly  defects.  First — ^There  is  no  interest 
intelligently  organised  to  train  and  determine  the  occupations 
of  the  future  breadwinners  according  to  natural  proportions. 
Second — The  only  existing  agencies  which  determine  the 
extent  of  employment  are  ffuided  by  a  principle  which  has  for 
its  object  neither  the  supply  of  the  highest  quota  of  satisfac- 
tion to  consumers,  nor  the  more  needful  provision  for  securing 
employment  to  all  breadwinners.  In  the  latter  case  com- 
petition, instead  of  befriending  the  wage-earner  and  dependants 
as  consumers,  operates  all  the  more  harshly  upon  tne  larger 
number  who  are  handicapped  in  the  race  by  aimless  training, 
or  no  training,  for  the  nature  of  services  that  might  possibly 
be  otherwise  open  to  some  of  them. 

Utopian  Schemes  of  Socialists. 

It  is  not  a  matter  for  surprise,  therefore,  that  the  mass  of 
wage-earners  should  readily  sympathise  with  every  vague 
Utopian  scheme  of  the  Socialists,  which  holds  out,  however 
faultily,  some  promise  or  plan  for  dealing  more  effectually 
with  the  root  difficulties  which  afEect  them  most  nearly,  viz^,. 
security  of  employment ;  protection  from  over  competition  ; 
shorter  hours  labour  with  more  adequate  remuneration;, 
redistribution  of  wealth,  etc.,  etc. 

But  it  is  needless  to  point  out  that  before  the  redistribu- 
tion of  the  aggregate  of  all  forms  of  existing  wealth  of 
exchange  (so-called)  can  be  dealt  with,  it  must  be  clear  that 
this  wealth  consists  of  such  forms  as  might  effectually  satisfy 
all  the  primary  wants  and  comfort  of  human  beings.  That 
existing  wedUh  in  exchange,  even  if  equally  distributed,  would 
fulfil  this  most  necessary  provision,  is  a  pure  assumption. 

It  has  already  been  shown  that  a  great  part  of  the  existing 
nominal  wealth  of  exchange,  largely  owned  by  the  rich,. 
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consists  of  the  mere  tools  and  instrumenU  of  production,  and 
that  the  real  wealth,  appropriated  as  consumable  wealth  or 
primary  satisfaction,  is  already  more  widely  and  eyenly 
distributed  than  is  ^nerally  supposed.  Eyen  under  the 
most  thorough  Socialistic  scheme  this  form  of  wealth  would 
be  far  less  generally  distributed  than  at  present;  for, 
according  to  such  a  scheme,  it  would  be  wholly  reserved  in 
the  hands  of  the  Executiye  Government.  It  is  utterly 
misleading  to  reckon  upon  the  existing  wealth  of  capitalists 
as  a  source  for  raising  the  quota  of  the  real  consumable  and 
primary  satis&ctions.  The  only  distribution  possible  in  this 
respect  would  be  the  empty  idea  of  part  ownership.  It  is 
the  increase  to  necessary  current  productions  designed  for 
actual  consumption  —  material  satisfactions  —  which  alone 
can  raise  the  average  standard  of  primary  satisfactions,  and 
so  dispose  of  material  want,  or  poverty  and  distress.  The 
question  therefore  arises.  Suppose  that  such  a  scheme  were 
practicable,  would  the  producing  energies  of  men  be  greater 
and  more  effective  than  under  the  Scheme  of  Competition, 
Liberty,  Eight  of  Inheritance,  Property  Eight,  or  Indivi- 
dualism, as  it  is  called?  To  be  more  effective  in  one 
essential  it  must  utterly  fail  in  the  other.  The  workers 
must  be  trained  and  allocated  to  specific  occupations  in  strict 
<;onf  ormity  to  the  amount  and  nature  of  the  labour  actually 
required  to  produce  the  primary  satisfactions  and  comforts 
desired.  Training  for  every  specific  occupation  requires 
considerable  time ;  but  for  th^  occupations  of  skill  a  large 
amount  of  time  must  be  consumed  in  acquiring  the  necessary 
training,  irrespective  of  question  with  regard  to  the  unequal 
^stribution  of  capacity. 

Now  on  the  basis  of  equality  it  may  be  easy  to  divide 
products;  that,  according  to  actual  needs  is  simple  enough, 
involving  no  insuperable  difficulty.  But  what  about  the 
allocation  to  different  employment  ?  How  can  the  easy,  the 
refined,  and  the  skilled  occupations  be  allocated  on  any  scheme 
of  equality  ?  The  majority  must,  as  heretofore,  sweat  at  the 
hard  and  dirty  forms  of  labour.  But  what  power,  or  what 
plan  can  be  devised  which  will  enable  any  elective  executive 
to  doom  once  and  for  ever  the  majority  of  learners  and 
workers  to  the  hard  and  irksome  occupations,  and  to  fix  the 
minority  in  the  refined,  the  easy,  and  skilled  services  P 

Suppose  it  were  for  a  time  instituted,  how  long  would  the 
unfortunate  majority  be  content  to  submit  to  their  lot  before 
an  irresistible  cry  for  redistribution  of  occupations  arose ;  and 
if  it  arose,  where  is  the  force  stronger  than  the  majority  of 
freemen  to  prevent  the  breakdown  of  the  social  organisation 
necessary  to  produce  the  supply  of  primary  satisfactions  accord- 
ing to  individual  needs  ?  What  compensation  can  be  given  to 
the  masses  toiling  in  the  more  wearisome  occupations  ?    Extra 
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allowance  of  satiBf actions  cannot  be  thonght  of,  for  that  would 
destroy  the  coveted  ideal  of  equality  in  the  distribution  of 
satisfsbctions  according  to  needs.  Shorter  hours  cannot  be 
allowed  without  trenching  upon  equality  of  leisure. 

The  unequal  distribution  of  natural  capacity,  and  the  time 
necessary  to  acquire  knowledge  of  more  than  one  technical 
branch  of  skilled  employment,  make  it  impossible  to  share  in 
turn  for  a  time  all  possible  forms  of  labour.  In  short,  the 
practical  difficulties  standing  in  the  way  of  equality  in  the 
<iXlocation  of  employments  appear  to  be  insuperable,  and  would 
most  certainly,  if  there  were  no  other  objection,  destroy  any 
social  organisation  on  a  large  «ca2«  which  had  been  courageous 
enough  to  attempt  it.  Beference  to  simple  communities — as 
in  America — following  agricultural  pursuits  mainly,  and  not 
of  themselves  fulfilling  for  themselves  the  whole  round  of 
human  wants,  are  utterly  misleading.  Such  small  com- 
munities are  composed  of  a  peculiar  select  class,  who 
voluntarily  bind  themselves  to  a  more  or  less  ascetic  life,  and 
all  such  partial  attempts  tend  to  perish  from  lack  of  internal 
vit^ity.  With  a  large  mixed  body  of  men  embracing  all 
occupations  and  endowed  with  ordinary  passions  and  desires, 
the  results  would  be  chaotic  and  disastrous  in  the  extreme. 

One  effect,  terrible  to  contemplate,  would  seem  to  be 
inevitable,  viz.,  that  the  indiscriminate  distribution  of  products 
among  all  men  would  destroy  the  major  source  of  savings  at 
present  so  largely  devoted  to  the  creation  and  maintenance  of 
the  powerful  and  costly  auxiliary  aids  to  human  labour ;  and 
the  slight  individual  gain  per  head  in  material  satisfaction 
would  only  be  of  a  very  temporary  character,  for  it  would 
«oon  be  lost  by  the  new  impulse  given  to  the  improvident  to 
rapidly  increase  their  numbers. 

What  Wottld  bb  thx  Pbobablb  Effbct  Upon  Social 
Wbll-beino    if    thb    Major  Sotjbce     of    Savinos 

WEBB   DeSTBOYBI)? 

In  another  place  it  has  been  indicated  that  the  mere  ''  two* 
bands,"  or  the  unaided  labour  of  man,  would  not  only  fail  to 
produce  the  average  comforts  and  luxuries  now  enjoyed  by 
nearly  all  classes  of  men,  but  more  calamitous  still— they 
would  fail  to  produce  the  prime  necessaries  of  life  in  sufficient 
quantity  to  maintain  the  lives  of  the  existing  population. 
Defects  in  the  existing  scheme  of  civilisation — ^some  of  which 
seem  to  be  ineradicable — may  be  truly  charged  yearly  with 
the  destruction  of  thousands  of  valuable  lives,  but  were  the 
present  major  source  of  savings  dissipated  or  destroyed  by 
equality  in  share  of  earnings— either  by  loveering  the  powers 
of  production,  or  by  sligMly  raising  temporarily  the  average 
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amount  of  satisfactions  congumed  or  enjoyed — the  new 
conditions  (equality  of  earnings)  would  be  a  blight  and  a 
curse ;  for  while  the  existing  defects  in  distribution  maj  be 
the  cause  of  the  misery  and  destruction  of  thousands  of 
valuable  lives,  the  equality  scheme  would  certainly  entail  the 
misery  and  destruction  of  millions  now  living  in  a  state  of 
comparative  copifort. 

Many  who  fail  to  ponder  upon  these  root  difficulties  may 
exclaim : — How  can  you  explain  this  paradox  P  Why  shoidd 
the  fairer  distribution  of  wealth  (that  according  to  actual, 
individual  needs,  without  regard  to  inequalities  of  natural 
powers,  capacities  or  .  inheritance,) — raising  the  average 
comfort  of  the  majority,  and  lowering  the  superfluous  and 
luxurious  satisfactions  of  the  minority — be  productive  of  such 
disaster?  The  answer  is  plain  enough.  The  power  to 
efEect  large  savings  or  to  create  the  more  costly  auxiliaries  of 
labour  depends  mainly  upon  the  existence  of  specially 
fiivourable  conditions. 

1.  The  desire  to  accumulate  or  save  can  only  become 
stroDg  enough  to  be  effective  when  the  stronger  desires  for 
primary  satislactions  are  appeased. 

2.  Savings  or  accumulations,  therefore,  can  never  be  pro- 
duced by  labourers  or  others  whose  earnings  do  not  exceed 
the  supply  necessary  to  satisfy  the  three  primary  wants.  The 
majority  of  breadwinners  are  always  in  this  hand  to  mouth 
condition,  and  rarely  of  themselves  are  able  to  contribute  to 
the  maintenance  and  increase  of  machines  and  instruments  to 
serve  as  auxiliaries  of  production  to  future  labour.  They, 
however,  in  their  social  relations  more  than  contribute  the 
average  share  of  the  future  surplus  workers  whose  efforts 
must  be  proportionately  supplemented  by  capital  and  power- 
multiplying  instruments,  if  they  are  to  enjoy  the  same  or  a 
further  improved  condition. 

Those  workers  whose  earnings  are  sufficient  to  provide 
comforts  beyond  the  limits  of  bare  prime  necessaries,  may, 
however,  by  self-denial  in  the  satisfactions  of  comfortSt  lay  bv 
a  small  store  of  savings,  which  in  time  may  swell  into  such 
valuable  auxiliaries  to  earnings,  that  the  self-denial  in 
comforts  hitherto  may  be  rewarded  in  the  greater  satisfaction 
of  comforts  in  the  future,  and  even  add  considerably  to 
the  store  of  wealth  which  may  be  converted  into  the  more 
permanent  capitalised  auxiliary  instruments  of  power  which 
will  benefit  the  generations  coming  after  them. 

Those,  however,  who  contribute  most  largely  to  the  creation 
of  the  permanent  instruments  which  add  unknown  power  to 
the  efforts  of  hand  labour,  are  chiefly  those  who  eitner  have 
inherited  these  or  similar  creations  from  their  ancestors,  or 
who  by  extraordinary    energy,  skill  or  self-denial,  or  all 
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together,  in  the  earlier  part  of  their  liyes,  are  now  enabled, 
after  uitisf jing  the  three  primair  wants  and  comforts,  to 
indulge  the  prevailing  passion  ox  comfortable  people,  ue,^ 
the  accumulation  of  wealth  or  power  over  wealth.  This 
passion  in  itself  is  at  this  stage  nndoubtedly  a  personal 
luxury ;  but,  unlike  the  luxuries  which  are  directed  to  greater 
personal  consumptum^  it  is  fortunately  directed  to  that  form 
of  immaterial  enjoyment  which  springs  from  the  knowledge 
that  the  owner  possesses  the  power  to  direct  the  mode,  or 
secure  the  best  conditions  in  which  wealth  may  be  further 
•employed.  Fortunately  for  the  world  at  large,  self-interest 
at  this  stage  converts  into  a  virtue  what  otherwise  would  be 
a  vice  :  for  the  passion  to  further  secure  the  luxury  of  power 
over  wealth,  and  to  augment  it,  restricts  personal  indulgence 
in  further  consuming  the  nuUericLl  fruiU  of  labour  and  the 
material  gratuitous  stores  of  nature,  and  runs  parallel  with  that 
course  which  favours  increased  production  relative  to  numbers, 
involving  the  improvement  of  the  social  and  economic 
condition  of  all  labourers ;  i.e.,  the  wealthy  man  or  industrial 
ehief  does  not,  or  cannot,  increase  his  own  personal  consumption 
of  the  material  fruits  of  labour,  skill,  enterprise  and  the 
gratuitous  gifts  of  nature  beyond  a  moderate  standard :  the 
unconsumed  material  surplus — by  passion,  self-interest  and 
even  the  better  motives — is  necessarily  devoted  to  multiplying 
and  sustaining  the  inanimate,  costly,  and  powerful  permanent 
aids  to  human  productive  power,  which  alone  distinguishes 
civilised  populous  communities  from  those  of  the  miserable 
and  bare^handed  savage,  whose  command  of  a  continent  of 
the  richest  land  upon  the  globe  is  too  feeble  to  support  in 
comfort  a  few  insignificant  wandering  tribes. 


AUTEBIOB  Si.VINOS  THX  TbTJB  SoVBCX  OF  CaPITHi  IlTVXSTBD 
IH  THB  CBBi.TI0N  AND  DlSTBIBUTIOV  OF  NbCXSSABT 
SATISFi.0TI0N8. 

Capital  invested  in  land,  railways,  ships,  canals,  mines, 
mills,  etc.,  and  all  labour-aiding  machines  and  instruments 
devoted  to  the  production  and  distribution  of  man's  satisfac- 
tions, are  the  fruits  of  that  portion  of  the  products  of 
anterior  labour  saved  from  the  actual  earners'  consumption, 
and  devoted  or  transformed  into  permanent  and  powerful 
skilled  auxiliaries  of  present  labour ;  and  consequently  it  is 
an  error  to  assume,  as  many  do,  that  such  forms  of  capital 
are  the  fruits  of  the  major  part  of  anterior  labour  already 
absorbed  in  current  personal  consumption. 

That  is — ^the  capital  in  machines  and  instruments  now 
devoted  to  production  and  distribution  is  derived  from  the 
eaved  products  of  anterior  labour  engaged  in  production. 
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and  not  from  the  efforts  of  such  labour  necessarily^ 
absorbed  in  sustaining  the  said  labourers.  It  is  tru& 
in  one  sense  that  all  products,  whetber  saved,  trans- 
formed, or  consumed,  are  obtained  bj  means  of  labour ;  but 
it  is  equally  true  that  only  a  minor  portion  of  the  products 
of  labour  is  yearly  devoted  to  fixed  instruments  to  act  as 
auxiliaries  to  future  labour ;  and  this  minor  portion  is  whoUy 
derived  from  products  of  labour  and  skill  saved  from 
immediate  destruction  or  consumption,  and  skilfully  applied 
or  directed  to  the  creation  of  fresh  auxiliaries  to  labour. 

It  follows  from  these  considerations  that  existing  capital 
so  applied  is  whoUy  derived  from  providential  savinge  and 
skill,  and  that  only  labourers  who  have  contributed  to  these 
savings — with  their  natural  representatives  (inheritance) — 
have  any  real  claim  to  a  corresponding  right  to  its  preaeni 
utilities  and  fruits. 

Savings  may  be  effected  in  various  ways.  They  may  be 
effected  by  greater  industry :  by  the  devotion  of  former 
savings  to  appliances  aiding  production :  by  increase  of  skill  : 
by  curtailing  enjoyment  in  the  consumption  of  satisfactions 
hey oud primary  needs  or  by  a  combination  of  all  these: 
thus : — 

Let  I  =  Industry  or  energy  expended. 
K  =  Skill. 
A  =  Skilled  appliances  or  aids,  the  fruit  of  anterior 

providential  savings. 
Cs=  Actual  current  consumption. 
S  —  Current  savings. 
Then  IKA-C  =  Sor  current  savings. 
So  long  as  C   or  current  consumption   absorbs  all  the 
powers  of  I  K  A  there  can  be  no  savings.     When  C  exceeds 
I  K  A,  debt,  pauperism,  crime,  or  death,  may  be  the  result. 

When  I  K  A  exceeds  C  there  must  be  prosperity  and 
augmentation  of  the  powers  for  producing  more  wealth. 

The  maximum  savings  are  effected  when  I  K  A  are  at  the 
maximum  (°*)  and  0  is  at  the  minimum  (")  necessary  to 
secure  the  satisfaction  of  primary  wants :  thus : — 
jm  ]gm  ^m  _  C"= Maximum  of  savings. 
But  if  the  power  of  0  to  waste,  destroy,  or  consume  the 
results  of  I  K  A  be  indefinitely  increased  say  to  (^)  power 
there  may  be  no  balance  or  savings :  thus : — 
jm  gto  ^m_  C'=0  Savings. 

That  is,  the  stage  of  no  savings  is  produced  by  the  absorp- 
tion or  consumption  of  a  very  great  amount  of  luxurioua. 
satisfactions. 
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But  this  state  of  no  savings^  or  the  minimum  of  sayings, 
may  be  and  is  more  frequently  the  result  of  the  diminished  (°) 
powers  of  I  K  A  with  the  minimum  of  C,  or  minimum  stage* 
P  K»  A"  -  C^  =  O  Savings. 
We  have  here  four  or  five  important  conditions  affecting 
the  appropriation  of  the  fruits  of  industry,  skill,  and  skilled 
auxiliary  appliances  and  aids. 

r  Minimum  of   satis- 
(1)      I»K«A»-C°=      <      factiousandmaxi- 

(^     mum  of  savings. 
C  Maximum  of  satis- 
p  K°  A"  -  0°  (2)  or  I»  K»  A"  -  C*  =  -^      fections    and  .  no 

\^     savings, 
r  Minimum  of  satis- 

(3)  I»K»A»-C»=       ^      factions  and   in- 

(     crease  of  savings. 

(4)  I»K°»A"-C»=       J  No     savings,     and 

(5)  PK*A"-C°=        J      poverty. 

The  first  group  is  composed  almost  entirely  of  rich 
capitalists  possessing  skill,  energy,  and  living  moderately  or 
abstemiously. 

The  second  group  is  composed  of  rich  capitalists  possessing 
skill  and  energy,  but  living  in  extravagance. 

The  third  group  is  composed  of  skilled  minds  and  hands, 
middlemen,  professional  men,  and  better  class  of  skilled 
labourers  living  moderately  within  their  means. 

The  fourth  group,  the  same  as  the  last,  but  living  up  to 
their  means,  or  lacking  skill  or  energy. 

The  fifth  group  is  composed  of  unskilled  workmen  lacking 
industry  or  lacking  employment,  or  skilled  workmen  lacking 
energy  or  employment,  or  improvident  in  their  manner  of 
living. 

Whatever  defects  spring  from  riches  there  is  this  to  be 
said  in  its  favour :  that  by  passion  for  accumulation  or  savings 
of  its  owners  it  secures  tiie  necessary  fund  to  invest  in  the 
expensive  tools  and  instruments  of  production,  without  which 
the  primary  wants  of  the  existing  population  could  not  be 
supplied.  The  desire  to  sacrifice  present  ease  to  future 
benefit  is  confined  to  the  few,  and  if  the  products  were 
generally  distributed  in  equal  proportion  they  would  be 
almost  entirely  lost  by  slightly  raising  for  the  moment  the 
average  consumption  of  satisfactions ;  and  this  slight  advan- 
tage would  soon  be  dissipated  by  the  impulse  which  it  would 
give  to  the  masses  of  improvident  persons — in  heightening 
tiie  marriage  rate,  and  causing  a  rapid  increase  of  population 
or  mouths  to  be  fed. 
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FALLACIES  OP  THE  SINQLE  TAX  PANACEA. 

Mr.  Henry  Gkorge's  name  among  modem  writers  stands 
pre-eminent  in  the  advocacy  of  the  abolition  of  the  existing 
modes  of  leyydng  taxes  mainly  derived  from  land  and 
property,  luxuries,  and  foreign  products,  and  substituting 
for  the  same  a  direct  tax  upon  the  value  of  the  land,*  minus 
such  tangible  artificial  additions  to  its  value  that  may  be 
truly  estimated  as  improvements  solely  created  by  the  laoour 
or  services  of  man.  Waiving  the  serious  objection  at  the 
threshold  of  this  proposal,  viz.,  the  difficulty— nay  the 
impossibility — of  justly  determining  the  proportional  values 
of  the  land  and  the  improvements  added  to  it  by  m4in^8 
services.  Let  us  examine  it  fairly  in  the  light  of  the  various 
CANONS  OF  TAXATION  which  Mr.  George  himself  quotes  with 
approval:  Thus  p.  63  (People's  Edition)  "Progress  and 
Poverty,"  he  affirms : — 

"  The  best  tax  b^  which  public  revenues  can  be  raised  is 
evidently  that  which  will  closest  conform  to  the  following 
conditions : — 

*'  1.  That  it  bear  as  lightly  as  possible  upon  production  so 
at  least  to  check. the*  increases  of  the  general  fund  from 
which  taxes  must  be  paid  and  the  community  maintained. 

"2.  That  it  be  easily  and  cheaply  collected  and  falls  as 
directly  upon  the  ultimate  taxpayers,  so  as  to  take  from  the 
people  as  little  as  possible  in  addition  to  what  it  yields  the 
Government. 

"  8.  That  it  be  certain,  so  as  to  give  the  least  opportunity 
for  tyranny  and  corruption  on  the  part  of  officials  and  the 
least  temptation  to  laiv-hreahing  and  evasion  on  the  part  of  the 
taxpayers. 

"4.  That  it  hear  equally^  so  as  to  give  no  citizen  an 
advantage  or  put  any  at  a  disadvantage  as  compared  with 
others." 


Thb  Effect  of  the  Single  Land  Tax  upon  Pboduction. 

Mr.  George  asserts  without  the  slightest  attempt  to  show- 
by  argument  or  demonstration  that  "  Taxes  on  the  value  of 
land  not  only  do  not  check  production,  as  do  most  other 
taxes,  but  they  tend  to  increase  production  by  destroying 
speculative  rent."  This,  certainly,  is  one  of  the  most  absurd 
and  fallacious  assumptions  that  could  be  made,  and  yet» 
without  reason  or  argument,  Mr.  George  supposes  that  we 
can  at  once  build  upon  this  rotten  foundAtion  without 
question  or  hesitation.  He  evidently  thinks  that  dilEerent 
namjes  for  the  same  thing  have  some  occult  power  to  alter  the 

*  That  means  in  ptactioe  a  tax  upon  local  prodacts'in  lien  of  a  tax  npon  forelgii 
ivrodacts. 
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ineTitable  effecto  due  to  the  thing  per  se^  and  not  to  tte 
name  applied  to  it.  TbiB  is  the  fault  of  all  viMionary 
theorists.  Let  us  brush  away  the  thimble-rig  of  words 
and  terms,  and  come  at  once  to  plain  practical  issues.  No 
perscm  can  become  a  successful  primary  producer  among 
other  primary  producer-competitorB,  unless  he  possesses  the 
necessary  capital  and  speculative  skill.  There  is  no  business 
BO  uncertain  in  its  results  as  farming,  both  as  regards  total 
income  and  total  expenditure.  More  especially  do  these 
uncertainties  apply  to  the  enterprising  farmer,  who 
ventures  into  the  speculation  of  entering  upon  virgin  bush 
land  with  the  view  of  earning  a  living  for  nimself  and  his 
family  ultimately  from  the  profits  derived  from  the  sales  of 
oultivated  producia.  This  profit  consists  entirely  of  the 
margin  which  the  aggregate  of  his  yearly  revenue  from  sale 
of  products  shows  a^ve  the  aggregate  of  his  yearly  expendi- 
ture. It  is  the  amount  of  the  several  items  of  revenue  and 
expenditure  which  determines  his  profit  or  his  loss^  and  not 
the  specific  nature  of  the  various  items  of  revenue  and 
expenditure. 

All  items  of  expense,  including  profit,  must  come  out  of 
products,  or  he  will  speedily  become  bankrupt  and  cease  to  be 
a  producer.  Consequently,  all  products  embody  all  charges^ 
whether  interest,  mortgage,  rent,  tax,  wages,  other  working 
expenses,  and  cost  of  farmer's  own  services  as  director  and 
speculator,  viz.,  profit. 


EsNT  Yebsus  Single  Tax. 

Bent  adjusts  itself  to  the  producing  capabilities  of  the  land. 
But  a  single  national  tax  upon  the  land  would  be  likely  to 
prove  a  more  formidable  check  to  the  cultivation  of  the  soil 
or  local  production  than  the  most  heavy  form  of  rent. 

Bent  is  admittedly  determined  by  the  average  margin  left 
from  the  sale  of  products,  after  giving  the  working  expenses 
of  the  twrmplus  the  minimum  profit  to  the  working  farmer. 
It  cannot  seriously  affect  production  without  destroying  itself, 
and  hence  it  must  accommodate  itself  to  the  said  margin, 
even  though  it  should  fall  to  rent  zero.  The  latter  stage,  if 
reached,  might  check  production,  but  so  long  as  any  margin 
remained  production  would  be  determined  by  the  capabilities 
of  the  land  and  the  enterprise  and  skill  of  the  farmer.  There 
is,  therefore,  no  predetermined  charge  iixed  in  character y 
forming  a  charge  on  production  in  the  shape  of  rent.  On 
the  contrary,  it  fluctuates  in  time  in  correspondence  with  the 
revenue  yielded  from  the  sale  of  its  products.  Bent  rising, 
with  relative  improvement,  either  in  price  of  products  or  with 
relative  decrease  in  the  cost  of  working  the  farm,  due  to- 
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improved  macliines  or  inetliodB  of  cultivation ;  rent  &lling^ 
with  the  reverse  of  these  conditions.  On  the  whole,  therefore, 
rent,  iDterest,  mortgage,  and  working  farmers'  share  of  profit 
resolve  themselves  into  mere  sub-divisions  of  the  total  profit 
due  to  farm  speculations  drawn  from  sale  of  products,  the 
balance « of  sale  of  products  being  absorbed  by  wages  and 
miscellaneous  expenses  of  working,  all  entirely  governed  by, 
and  not  exceeding,  the  total  revenue  of  products,  the  amount 
of  which  is  regulated  by  the  local  competition  of  similar 
goods  that  may  be  conveyed  in  any  market  from  foreign  as 
well  as  local  sources.  It  is  absurd,  therefore,  to  suppose  that 
a  tax  upon  land  does  not  enter  into  the  ultimate  cost  of  the 
product  just  as  surely  as  the  items  of  charge  known  under 
the  names  of  interest,  mortgage,  wages  of  farm  servants, 
profit  of  farmer ;  for  as  soon  as  tiie  prices  governed  by  looed 
and  foreign  competition  fail  to  cover  all  the  items  of 
expenditure  and  minimum  of  profit,  so  soon  will  a  check 
appear  to  Ph)duction,  so  far  as  the  land  which  is  so  effected 
is  concerned.  There  is  no  trick  of  words  about  this  result. 
Every  practical  farmer  knows  it  too  well,  although  he  may 
not  understand  the  word-splitting  and  theory-chopping  of 
some  speculative  Economists.  Thus,  with  average  energy 
and  skill,  if  the  produce  per  year  of  a  grain  farm  at  cur- 
rent prices  only  covers  the  minimum  of  wages  and  ordinaxj 
working  expenses,  and  minimum  of  profit  to  farmer  by  ^0, 
then  such  mrm  could  only  yield  that  sum  for  all  other  charges, 
whether  tax,  rent,  mortgage,  or  interest.  It  is  immaterial  to 
the  farmer  whether  the  charges  be  distributed  over  all  these 
items  thus : — 

£    s. 

Tax      12  10 

Eent 12  10 

Mortgage       12  10 

Interest  12  10 


Total  £60    0 

Or  simply  thus: — 

Tax 

Eent 

Mortgage 

Interest        

Total        ^0 

The  effect  upon  production,  producer,  and  consumer  would 
be  exactly  the  same.    If  this  sum  of  £50  could  be  disposed 
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of  altogether  it  would  be  possible  for  tbe  farmer  to  reduce  to 
ihat  extent  the  price  of  products  to  consumer,  but  the 
consumer  must  necessarily  paj  for  it  so  long  as  it  remains  a 
<sharge  either  as  tax,  rent,  interest,  or  mortgage.  It  is  the 
-nmomd  remaining  as  a  chwrge  that  concerns  the  producer  and 
the  consumer,  and  not  the  nature  or  nameoi  the  item  forming 
the  said  charge. 

So  long,  therefore,  as  foreign  products  are  not  artificially 
excluded  from  local  markets  the  consumer  is  perfectly  secure 
<against  the  monopolists  of  local  rents  raising  the  price  of. 
products  by  arbitrary  increases  to  rent. 

But  a  very  different  conclusion  must  be  arriyed  at  if  rental 
and  other  charges,  such  as  interest  or  mortgage,  are  abolished, 
and  merged  in  the  shape  of  a  single  tax  upon  land.  In  the 
first  place,  if  we  abolish  all  burdens  on  land  in  the  shape  of 
rent  or  mortgage — ^How  are  we  to  do  so  ?  In  these  colonies 
at  least,  the  right  to  the  rent  of  land  has  been  acquired  by 
honest  purchase.  Eren  now  the  State  in  Tasmania  derived 
(in  the  year  1888)  a  revenue  of  £77fi04»  from  rental  and  fresh 
sales  of  land ;  a  sum  equivalent  to  19'09  or  nearly  20  per 
cent,  of  the  total  yearly  taxation.  In  the  10  years  ending 
1888  the  State  derived  a  revenue  of  j6646,497  from  the  same 
source :  and  yet  after  taking  from  honest  purchasers  this 
original  value  of  the  land,  Mr.  Henry  Qeorge  and  his  followers 
would  urge  upon  the  State  to  retain  the  original  purchasers' 
money,  and  wrest  from  them  all  rights  in  land  thus  acquired 
without  compensation.  Such  a  proceeding  would  be  revolting 
to  all  who  possess  any  remaining  trace  of  the  sense  of  honour. 
The  hypocrisy  of  glossing  over  such  wholesale  robbery  by  any 
fine-sounding  phrase  only  shows  how  far  the  modern  robber 
has  fallen  from  his  ancient  prototype,  who,  at  least,  had  the 
courage  to  consent  to  an  appropriate  name  for  his  violence 
-and  dishonesty.  We  have  no  representatives  of  feudal  lords 
in  these  colonies,  and  if  we  had,  the  proprietors  of  the  land 
for  the  time  being  are  as  much  and  as  little  their  representa- 
tives as  any  other  capitalist ;  for  every  year  a  considerable 
portion  of  the  land  changes  hands  by  fair  purchase,  and  there 
-are  now  few  owners  of  land  who  can  trace  their  land  to  the 
State  by  purchase  or  grant,  who  have  not  parted  with  it  on 
fair  terms  of  purchase  to  those  who  amassed  wealth  frem 
other  sources  of  wealth  and  enterprise.  The  condition  of 
society,  if  it  is  to  be  improved,  cannot  be  ameliorated  by  State 
robbery  or  yiolence.  There  is,  therefore,  only  one  honourable 
course  for  the  Single  Tax  theorists  to  adopt,  viz.,  to  com^n- 
sate  the  existing  owners  for  the  loss  of  their  rightly  acquired 
property.  This  course  would  involve  capitalising  the  land. 
ITow,  supposing  this  to  be  done,  and  that  we  made  some  profit 
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by  borrowing,  say,  at  8^  per  cent.  (aUowing  that  the 
reyohztionary  sobeme  bas  not  tbe  immediate  effect  of  destroy* 
ing  onr  credit),  wbat  would  be  tbe  sam  to  provide  for  ? 

The  last  estimate  of  private  property  is  stated  to  be 
j62]  ,386,848,  and  it  will  be  near  enough  the  mark  to  state 
that  40  per  cent,  of  this  value  refers  to  land  minus  improve- 
ments. This  represents  a  capital  sum  of  J68,554,739.  Even 
if  we  raised  this  sum  at  3^  per  cent  par,  it  would  increase 
our  existing  charge  for  interest  on  debt  by  .£299,41 5. 

Single  Tax  fixed  in  character  determined  hy  the  needs  far 
public  ea^enditure  without  regard  to  the  capabilities  ef  the  land 
or  to  its  power  to  sustain  the  burden  so  imposed. 

But  if  we  are  to  meet  the  demands  of  public  expenditure 
we  must  concentrate  all  the  other  modes  of  raising  revenue- 
from  taxes  and  land  sales  in  one  single  tax  or  burden  upon 
the  land.  At  present  the  revenue  raised  in  this  way  in 
Tasmania  amoimts  to  «£455,027  per  year.  If  to  this  we  add 
the  fresh  charge  for  land  transfer  to  the  State,  the  tax  upon 
land  would  be  necessarily  raised  to  £754,443.  The  present 
value  of  the  annual  rateable  value,  minus  improvements,  is 
estimated  to  be  .£440,800.  It  woxild  therefore  follow  that 
the  direct  burden  upon  land  would  be  raised  j6313,643 per  y^ar, 
or  71  per  cent,  above  the  burden  now  imposed  upon  it  by 
way  of  rent ;  or  if  we  take  the  land  and  improvements,  it 
would  mean  an  increase  of  28*45  per  cent,  on  land  and  its 
improvements  above  the  burden  at  present  imposed  due  to 
rental.  It  is  true  there  would  be  some  set-off  to  this  in  the 
abolition  of  other  forms  of  taxation,  at  present  mainly 
derived  from  the  luxurious  consumption  of  spirits  and 
tobacco,  etc.,  averaging  £2  I6s.  2d.  per  head  per  year,  or 
«£6  5s.  8d.  per  breadwinner^  £1\  4s.  8d.  per  family  of  four 
persons,  or  JS14  13s.  lOd.  per  household. 

But  it  must  be  borne  in  mind  that  at  present  the  taxes 
actually  paid  by  any  one  individual,  by  an  inevitable  law,  is 
adjusted  to  the  means  of  the  individual.  For  example,  the 
large  part  of  the  necessaries  of  a  poor  man  is  not  taxed — 
bread,  meat,  vegetables,  and  such  like — and  even  on  the 
taxable  articles  the  amoimt  of  tax  is  proportionate  to  the 
amount  the  individual  is  enabled  to  expend  upon  taxable 
articles^  principally  drink  and  tobacco.  A  non-drinker  and 
non-tobacco  smoker,  therefore,  at  his  own  pleasure,  escapes 
the  greater  part  of  the  State  tax.  In  this  way  any  person, 
by  the  present  mode  of  taxes,  need  in  case  of  distress,  pay 
only  a  very  small  portion  of  his  income  in  taxes. 

But  in  the  case  of  a  single  tax  upon  land  (ground  rent)  the 
poor  man  in  a  four-roomed  weatherboard  hut  might  have  to 
pay  the  same  amount  of  tax  as  his  rich  neighbour  in  a  fine 
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Oapttal  Yalna 

ijunua 

Bant 

of 

TbB  same  as  allMted  by 
Land  Tax 

Amraal 

Bant 

of 

In- 
eieaae. 

.?n 

Cent. 

Uad 

HOQM 

Bwm 

Und 

Hoow 

HOOM 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

▲ 

200 

2,000 

no 

342 

2,000 

117 

6-3 

B 

200 

1,600 

86 

342 

1,500 

92 

8-2 

C 

200 

1,200 

70 

342 

1,200 

77 

10- 

D 

200 

1,000 

60 

342 

1,000 

67 

u-e 

200 

500 

86 

342 

500 

42 

20- 

F 

200 

300 

25 

342 

300 

32 

28* 

O 

200 

200 

20 

342 

200 

27 

35- 

Land  40ft,  frontage  on  street  same  Block. 
Thus,  if  the  total  rental  be  a  fair  index  to  the  means  of  each 
tenant,  the  table  shows  that  the  effect  of  the  single  tax  in 
adding  £7  ajike  to  rich  and  poor,  would  be  only  a  relatiTe  tax 
to  the  rich  (a)  of  6  per  cent,  while  to  the  poor  (g)  it  would  be 
«qual  to  an  increase  of  85  per  cent.  Thus  it  would  appear  that 
the  single  tax  would  violate  the  most  Taluable  canon  of  taxation, 
— 8,  (Adam  Smith.)  ''  The  subjects  of  every  State  ought  to 
<!ontribute  towards  the  support  of  the  Government  as  nearly 
as  possible  in  proportion  to  their  respective  abilities.''  When 
we  consider  also  that  if  the  farmer  is  ablp  to  add  the 
increased  burden  of  28*45  per  cent,  to  his  products  (and  if  he 
fails  by  foreign  competition  to  do  this,  he  can  no  longer  carry 
on  the  farming  industry  in  Tasmania),  we  must  also  add 
28*45  per  cent,  to  all  products  of  Tasmania  which  the  poor 
man's  family  consumes,  we  perceive  at  once  that  the  Hngle  tax 
scheme  would  mainly  fall  with  eruel  severity  upon  the  poor  man, 
and  thus  the  scheme  instead  of  a  boon  would  be  a  curse  to  him, 
and  perhaps  check  half  or  most  of  our  great  producing 
industries.  If  our  principal  industries  were  checked  it  would 
operate  at  once  in  throwing  a  great  part  of  the  population  out 
of  employment.  Even  if  it  only  curtailed  a  labourer's 
employment  by  10  per  cent,  it  would  have  the  effect  of 
reducing  his  wages  (at  6s.  per  day)  by  0*92  pence,  nearly  a 
Id.  per  hour:  while  if  tiie  whole  land  rental  were  directly 
distnbuted  among  workmen  yearly  it  would  only  have  the 
effect  of  raising  their  wages  by  0'679d.  or  only  2Srds  of  a 
penny  per  hour. 

As  regards  the  supposed  effect  of  decreasing  the  cost  of 
colleoting  revenue,  and  preventing  fraud,  it  would  have  the 
opposite  effect.  Collection  by  Customs  in  Tasmania  only 
represents  2*8  per  eent.  of  the  total  revenue  collected,  as 
aigainst  a  charge  of  5  per  eent.  for  collection  of  Beal  Estate 
Ihxties  and  Police  Bate. 

Thus  the  whole  of  the  canons  of  taxation  cited  by  Mr. 
<3eorge  would  be  violated  by  any  single  tax  proposal. 
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PUETHEE  OBSERVATIONS  UPON  THE  FISHES 
AND  FISHING  INDUSTRIES  OF  TASMANIA, 
TOGETHER  WITH  A  REVISED  LIST  OF 
INDIGENOUS    SPECIES. 

6t  Robt.  M.  Johnston,  F.L.S. 

It  is  now  about  eight  years  since  mj  first  Catalogue  of  the 
Fishes  of  Tasmauia  was  presented  by  me  to  the  members  of 
this  Society.  Since  that  time  I  have  occasionally  published 
an  account  of  other  species  not  embraced  in  my  original  list. 
Messrs.  A.  Morton,  F.L.S.,  and  Saville-Kent,  F.L.S.,  have 
also  made  two  or  three  interesting  contributions,  and  have 
added  considerably  to  our  knowledge  of  the  indigenous  fishes 
of  the  island.  In  this  way  the  188  species  then  known  have 
increased  to  214  species.  As  it  is  desirable  that  a  fresh 
catalogue  should  be  prepared,  embracing  all  tbe  species 
Imown  at  the  present  time,  I  have  much  pleasure  in  sub- 
mitting the  following  additional  observations  regarding  our 
fishes  and  fishing  industries,  together  with  a  list  of  the 
principal  edible  fishes,  and  a  complete  classified  list  of  all  the 
fishes  known  to  me  at  the  present  time. 

The  Tasmanian  student  has  now  also  the  great  advantage 
of  reference  to  the  splendid  "  Catalogue  of  Australian  Fishes.'* 
prepared  by  the  Hon.  William  Macleay,  l.o  whom  the  author 
ackiK)wledges  himself  greatly  indebted  for  valuable  guidance 
and  information. 

FISHES. 
The  known  sea  and  inland  fishes  of  Tasmania,  including^ 
the  eight  species  of  European  fresh-water  fishes  successfully 
acclimatised,  number  214  species.  These  are  generally 
grouped  by  naturalists  under  4  sub-classes,  65  families,  and 
146  genera.  About  one-third  of  the  number  stated  may  be 
considered  good  edible  fish,  although  only  about  21  species 
are  caught  in  sufficient  number  to  form  a  market  supply. 
The  following  are  the  local  names  of  those  found  in  greatest 
abundance,  tbe  first  six  alone  forming  articles  of  export*: — 
The  Hobart  Trumpeter,  Perch  (GhUodactylus),  Snotgall 
Trevally,  Barracoota,  Kingfish,  Conger  Eel,  Native  Salmon, 

*  For  further  particalaTa  reaardiiig  Natural  HiatotT  and  ClaosiflcatloD.  see  Beport 
of  the  Tasmanian  FiBheriee  Commiesion,  162  pp.,  1888 ;  and  General  and  Critical 
ObeenrationB  on  the  FUhee  of  Tknnania,  with  a  dawifled  Catalome  of  aU  the  - 
Known  Bpedee,  by  tbe  Author  (Proc  Roy.  Soc.  of  Tasmania,  I""**  •«  «*• 
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Baitard  Trumpeter,  Bed  Vetch,  Bock  Oumet,  Flathead, 
Hone  Mackerel,  Sea  Mullet,  Bock  Cod,  Ling,  Flounder,  Sole, 
Garfieh,  Common  Eel. 

The  fiiBt  of  theee,  the  Hobait  Trompeter,  is  nndonbtedly 
the  king  of  Tasmanian  lushes,  and  ie  generallj  esteemed  as 
the  finest  of  the  Australian  edible  fiuies.  It  commands  a 
high  price  and  readj  sale  in  the  local  market  as  well  as  in 
the  neighbouring  colonies;  but,  unfortunately,  although 
captured  in  considerable  numbers  all  the  year  round,  it  i& 
▼ery  limited  in  its  distribution,  being  confined  to  certain 
coral  reefs  or  banks  10  to  70  fathoms  deep  fringing  the 
southern  coasts  of  Tasmania  between  OnuiTiUe  Harbour  in 
the  west  and  Seymour  in  the  east. 

The  Barracouta,  Kingfish,  and  Bock  Cod  appear  periodically 
in  such  yast  numbers  tiiat  frequently  the  supply  is  greatlj  in 
excess  of  local  demand.  Owing  to  the  absence  of  proper  fish* 
curing  establishments,  large  quantities  hare,  at  times,  been 
known  to  be  wasted  or  merely  utilised  as  manure. 

It  is  known  also  that  large  schools  of  Sand*smelts,  Sprats 
and  AnchoTies  appear  upon  our  coasts  at  regular  seasons, 
but,  for  the  reasons  already  mentioned,  and  because  the 
fishermen  lack  the  proper  appliances  in  the  shape  of  PUehard 
Seine  nets,  no  attempt  hitherto  has  been  made  to  open  up  an 
industry  in  this  particular  directioD. 

Trawl-nets  have  been  tried  on  the  coast,  but  without  good 
result.  Either  the  class  of  bottom  fish  is  absent  in  our  waters, 
or  the  proper  grounds  have  yet  to  be  discovered  suited  for 
this  mode  of  capture. 

Besides  the  fishes  proper,  the  fishing  industry  is  largely 
dependent  upon  the  capture  of  a  fine  species  of  Crayfish 
(PalinuruB  Edwardsii),  which  often  weighs,  when  mature, 
from  6  to  Tibs.  It  is  estimated  that  there  are  over  280  tons 
of  this  highly  prized  Crustacean  brought  to  market  yearly, 
including  those  exported  to  ^ctoria  and  New  South  Wales, 
but  excluding  those  used  for  baiting  purposes  and  those 
captured  by  Victorian  boats.  There  is  also  a  small  Prawn 
tal:en  in  cunsiderable  quantities  during  the  season  in  the 
Birer  Tamar.  They  abound  all  round  our  coasts,  but  little 
attention  has  been  dcToted  to  them  anywhere  on  the  coast 
beyond  the  Biver  Tamar. 

Of  Molluscs  there  is  only  one  of  any  importance, — tIz.,  the 
Common  Mud  Ojster.  Although  not  now  abundant,  it  is 
estimated  by  competent  authorities  that  about  20  years  ago 
the  Tahons  beds  yielded  about  44,000  bags,  or  22,000,000 
oysters  per  year. 

The  destroction  of  these  ooee  prolific  Of  ster  beds  hare 
engaged  much  attention.  Although  attributed  generally  to 
reckless  unrestricted  dredging,  continued  until  the  grnter 
number  of  the  beds  were  i^Ily  destivyed,  it  is  beliered  by 
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some  thiit  natoral  caxuHW  ^i^ere  opeiafting  ooiieurx<ent]y  wiHl 
the  causes  alleged.  AttemptB  hare  reoentlt  bctea  foade  to 
extend  the  cultivation  of  the  Oyster  in  the  old  habitats  with. 

rat  promise  of  success.  Natural  conditioBs  again  seem  to 
working  round  in  fsbTour  of  the  deTelo^xment  of  the  Ouster. 
The  prolific  fall  of  Spirit  dt^^g  the  kust  two  or  three  jears  in 
the  natural  beds  at  dole's  Buy  and  Little  Swanport,  and  th^ 
tapid  growth  there,  promise  well  iot  the  future  6f  the  new 
centres  where  artificial  beds  are  laid  dohprn,  at  Spring  Baj 
and  elsewhere. 

The  following  is  a  mdre  extended  List  of  the  Edible  Fishes 
brought  to  market  in  more  or  less  abundance,  according  to 
the  kind  and  season : — 

LIST   OF   TBE   PEINOIPAL    EDIBLE    FISHES    IN 
TASMANIAN  WATERS. 


^Abundant  all  the  year  round. 
<0>mmon  all  the  year  round. 
«Not  uncommon  oitta 


^Abundant  during  the  season. 
^Common  during  the  season, 
^ot  tmcommon  ditta 


Anthias  rasor 
Lates  colonorum 

Arripis  truttaceus 


PERCiDiB  (Perch  Family). 
Bed  Ferch^  Season,  winter, 


Braddsk  Water 
PerchJ" 
Native  Salmon^ 


Confined    to    Anson's 

River. 
Periodically  enter 

tuaries  in  schools. 


SPABiDiB  (Bream  Family). 


Girella  tricuspidata  Black  Bream^ 

II      simplex  The  Sweqp^ 

Chrysophrys    Aus-  SUver  Bream^ 
tralis 


eS- 


Octobet  tb 
March.  C.  Australis 
enters  brackiah  water 
lagoons  and  mouths 
of  rivers  for  spawning 
purposes. 


Chilodactylus    All- 
porti 
ri    macropteros 
M    vizonarios 

Latris  hecateia 


Forsteri 


CiBBHiTiDJS  (Trumpeter  Family). 


Carji^ 

Perch^ 

M<igpiePerc¥ 

Trumpeter^ 


rSilvo;  Bastard* 


iBedBastard^ 


MendosomaAllporti  Eeal  BaHard^ 


Season,  January  to 
March. 

{Height  of  season  (ma- 
ture), April  to  August. 

The  most  excellent  of 
all  Tasmaniah  fish. 
Sometimes  reaches  a 
weight  of  60lb8. 

Abundant  during  sea 
son,  Januaiy  to  March 
Rivals  the  Real  Trum- 
peter at  this  stage. 

Immature  form ;  good, 
but  not  equal  to 
mature  form. 


OofobtJOnDm  (ChmiM  EunilyX 

Sefaibstes  percoides      Sock  Gurnets  Found  on  the  outer 

ree& 


Trichittxidjb  (Barmoouta  Family). 
LepidopiiB  candatoB    FrotfifiM 


Thyrsites  atun 


Sarraoouta^ 


ti      Solandri      King/Uh^ 


Caajsht  at  o6A  timefr— 
wiDter. 

Important  food  fish. 
Caught  in  vast  num- 
bers, NoTember  to 
August. 

Season,  December  to 
Juna  Come  and  go 
in  vast  numbers,  but 
disappear  in  some 
years  altogether. 


CAKAjroiDiB  (Horse  Mackerel  Family)i 


Trachurustrachurus    Botk  MaekereP* 
Garanz  Georgianus    SUver  Trevally^ 


Seriola  grandis 


TatmanianTellouh 


SeasoxK  Jan.  to  April 
Enter  Tamar  and  other 
riyers,  midwinter. 

Abundant      Northern 
Coast,  March  to  April 


Neptonemus  brama     SnotaaU^  Season,  March  to  April 

ft  dobula    Mcuxerd  TrtvaUy^    Ditto,    entering  estu- 

aries in  large  schools. 


<^tus  Australis 


CrmDiB  (Dory  Family). 

BcutardDort^  Enter  estuaries  in 
schools,  but  seldom 
captured. 


TftACBiKiDiB  (Whiting  Family). 

XJphritis  Urvillii        Sandf^  Abundant  in  the  River 

Jordan  and  East  Coast 


Sillago  dliata 


WhiHna^ 


nvers. 

One  of  the  most  deli- 
cious fishes  in  our 
estuariea 


ComDM  (Flathead  FamilyX 
Pktjr^ephaliis  Bass-    Commm  FlojAead^ 


A  very  fine 

repulsive 

Abundant 

bottoms. 


though 
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Athxbinida  (Silver  Belly  Family). 

fThese  little  fishes 


Atherina  presbyter-' 
oides 
fi    hepsetoides 
It    hepsetns 
fi    microstoma 
II    Tamarensis , 


Silver  Bellies 


are 
found  eTersrwhere  in 
vast  shoals.  Although 
seldom  exceedixip  fr 
inches  long,  they  form 
a  delicious  article  of 
food.  No  trouble  is 
taken  to  capture  them, 
for  market 


MuoiLiDiB  (Mullet  Family). 
Mugil  cephalotus        Sand  Mullet^  Excellent  fish.    Found 

on  the  northern  and 
eastern  coasts. 
Agonostoma  Forst-    Estuary  Mullets       Caught  chiefly  by  hand- 
eri  roo,  in  large  numbers. 

LABRiDiB  (Parrot  Fish  Family). 
0)ssyphus  cerul»us    BlueHead^  Abundant,     and     al- 

though good  food,  it 
is  not  brought  to 
market. 

QxDOFsiDiB  (Blackfish  Family). 
Oadospis    marmor-    Freshwater  Black-    An  excellent  fish,  pe- 
atus  Jisk^  culiar  to  our  northern 

rivers. 


Pseudophycis  barb- 
atus 


GADiDiB  (Cod  Family). 

BoekCod^  Excellent     fish,     well 

suited    for    smoking. 

Very  numerous  during 

winter. 


OPHnD^  (Ling  Family). 
Qenypterus      blac     The  lAnf  Very  fine  fisL 


es 


PLETTBOKECTiDiB  (Flouudcr  Family). 
Bhombsolea  mono-    Flaunder*^  Excellent  table  fish. 

pus 
Amnotretis    rostra-    Sok^  Abundant     in     some 

tus  estuaries. 


SALMONiDiB  (Salmon  Family^ 
Betropinna     Bich-     Whitebait  or  Smelt    Enters  estuaries  in  larce 
ardsoni  shoals.    Though  only 

3  to   4  inches  long, 
they  are  very  delidoua 
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SftliDO  <jftTftg 
fi     tratta 
41     fario,  V, 

sonii 
M     fontinalifl 


Ftototroctes 
aena 


An- 


The  Salmon 
Sea  Trout** 
Brown  Trouf* 

American  Trout^ 


Oalazias  tnittaceus 
n      attenuatus 

It       auratus 


Theee  valuable  fishes 
have  all  been  success- 
fully  introduced  from 
the  United  Kingdom. 
The  three  last  species 
are  very  abundant  now 
in  our  rivers  and  seas. 
The  Brown  Trout 
sometimes  reaches  a 
weight  of  32lb& 

Haplochitonidjb  (Grayling  Family), 
mar-    Cucumber  Mullet^     This  fine  little  fish  is 
or  Grayling  the  most  delicious  of 

our  freshwater  fish. 
It  is  found  abundantly 
in  the  Mersey  and 
northern  and  western 
rivers.  Affords  ex- 
cellent sport  to  anglers 
Galaxidjb  (Jolly-tail  Family ). 

/Small  fish,  very  abun- 
I  dant  in  all  our  streams 


Spotted  Trout^ 
Jolly  Tail'' 

Golden  Trouf 


<   Excellent  for  the  table 
I  and  caufiht  readily  by 
V  rod  and  line 
Largest     form.     Lake 
SorelL 

ScoMBBSsociDJS  (Oarfish  FamOy). 
Hemirhamphus  in-    Garjish}*  Excellent  fish  for  the 

termedius  br^Jcfast  table.    Sea- 

son, April-October. 

ClupeiDjB  (Herring  Family). 
Engraulis  encrasic-  Anckovy^  Enters  estuariesin  large 

holus  numbers  during  sum- 

mer, 
dupea  sprattus  Sprat^  Great  shoals,Aug.-Nov. 

No  attempt  has  yet  been  made  to  utilise  these  valuable  fishes, 
owing  to  the  absence  of  appliances  and  to  the  lack  of  enterprise  in 
the  shape  of  fish-curing  establishments. 

MuRJBNiDJS  (Eel  Family). 
Anguilla  Australia       Common  Eel''  No  proper  appliances 

exist  for  the  capture  of 
these  valuable  fisL 
Conger  vulgaris  Conger^  Valuable  market  fish,* 

sometimes    attains  a 
weight  of  40  lbs. 
Sharks  of  various  kinds  are  abundant,  and  altnouf^h  the  smaller 
forms,  such  as  Mustelus,  are  edible,  they  are  not  utilised  as  food. 

Galeus  cania  (Dog  Fish)  is  captured  %gely  in  certain  localities, 
and  the  liver  is  boiled  down  for  oil.  The  fishermen  also  largely 
use  the  flesh  of ''  Gummies"  and  ''Dog  Fish  "  as  bait  for  the  deep- 
sea  Trumpeter  fishing. 
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The  following  is  a  classified  synopsis  of  all  the  known 
Fishes  of  Tasmania,  embracing  65  fanulies,  146  genera,  and 
214  species:*— 

flTNOPSIS  OF  TASHANIAN  FISHES  OF  ALL  KINDS. 


nuaOy. 

PercidsB 
^uamipinnee 

&aridB3 

Hoploj^thida 

Oirrhitid» 

ScorpffinidaB 

Berycidffi 

Eurtidffi 

SciBBuidflB 

Xiphiidffi 

TnchiuridiB 

CarangidBB 

CyttidflB 

Scombridffi 

TrachinidaB 

Pedicnlati 

Cottidsd 

GobiicUe 

-Qobiesocidae 

BlenniidaB 

Sphyr»nidae 

Atherinidffi 

Mugilidffi 

OentriscidBB 

Oobiesocidffi 

LophotidsB 

Trachypterid» 

Pomacentride 

Labridsd 

OadopsidsB 

OadiaaB 

OphidiidaB 

Macraridffi 

Pleuronectidae 

Haplochitonidae 

4Scopelid» 

SahnonidBB 

OalaxidBB 

ScomlHresocidaB 

CypriDidffi 

-GonorlumohidaB 

ClapeidflB 

BimDranchidaB 

MuraBindae 


18 
1 

1 
4 
1 
6 
5 
2 
1 
1 
1 
2 
5 
2 
5 
5 
1 
3 
2 
1 
6 
2 
2 
2 
1 
1 
1 
2 
1 
4 

1 
2 


SuB-OLASs  TELEOSTEL 

Spedw.  BzamplM. 

13  Red  Perch,  Native  Sabnon 
1  Scorpis 
1  Bed  Mullet 

6  Bream,  Bchnapper 

1  Hoplogpathus 

14  Cai^  Perch,  Trumpeter 

7  Gumeti  Soldier 

2  Nannegai 

1  Pempheris 

2  Maigre 

1  Swordfish 

4  BarracoutiL  Kingfiflh 

8  Horse  Mackerel,  Snotgall 

2  Bastard  Dorv 
6  MackereLPUotfish 
6  Catfish,  Whiting 
2  HftfidfiftTi 

5  Flathead,  Flying  Qumard 
2  Goby 

1  Gobiesox 
8  Blenny.  Bully 

2  Jack,  me 

6  Sand-smelt,  Biiver  Belly 
2  MuUet,  Sand  MuUet 
1  Snipe,  or  Trumpet-fish 
1  Grepidogaster 

1  Lcxmotes 

2  Ribbon  Fish 
1  Rock  Perch 

13  Blue  Head  Stranger,  Parrot- 
fish 

1  Blackflsh 

2  Rock  Cod 
2  Ling 
2  Ooryphaena 

4  Sole,  Flounder 

2  Derwent  Smelt,  Frediwater 
Herring 

1  Al^idosaunis 

5  Salmon.  Whitebait 

6  Spotted  Trout»  JoUy-tail 
1  Garfish 

3  Carp,  Tendi 

1  Sand  Eel 
3  Anchovy,  Sprat 

2  Oulobranchos 
6  Common  Eel,  Oon^sr 


SyngnathidBB 

Sclerodermi 

Qymnodontes 
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1 

5 
2 

4 


Total  Teleostei 
(49)  Ijsl 


1 

9 

6 


186 


Bea-dtagoD 
Pipefish,  Sea-hone 
Leather  Jacket,  Tninkfish 
Toad  Fish,  Porcupine  Fish 


Si^GLASB  CHBONDBOPTERYan  (Sharks  and  Bays). 

Shabks. 

Chimseridse  1  1  Elephant-fish 

OarcharidflB  4  4  Blue  Shark  Tope,  Oummy 

TiamnidiB  3  3  Porbeagle,  rTurse,  Tlirasher 

NotidanidflB  1  1  Tasmanian  Blue  Shark 

ScyllidiB  3  4  Wobbigong 

GestracionidaB  1  1  Port  Jackson  Shark 

BpmacidiB  1  2  Spiny  Dog 

BMnidaB  1  1  Angel  Shark 

•Pristiophorids  1  2  Sawfish 


BhinobatidiB 

Torpedinidse 

ItajidaB 

Try^nidBB 

Myhobatidae 

Total  Sharks 
and  Bays 


21 


Bats. 
1 

1 
1 
1 
1 


The  Fiddler 
Electric  Torpedo 
Thorn-back  Skate 
Stingaree 
Whip-taUBay 


24 


Sub-class  CYCLOSTOMATA. 
Petromyzontidffi    2  2  Lampr^,  Pouched  Lamprey 


<7irrostomi 


SuB-OLASS  LEPTOCABDn. 
1  1  Lancelet 


Sab-claaa 
Teleostei 
Chrondropterygii 
Cyclostomata 
Leptocardii 


SUMMABT. 

Families. 
49 
14 
1 

1 


Qrand  Total        66 


Genera. 

122 

21 


146 


166 

24 

2 

1 

214 
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COMPLETE  LIST  OF  TASMAMAN  SPECIES. 

SuB-CLABS .  TELEOSTEL 

Fam.  Febcidjl    (13.) 

Perca  fluviatilis,  Eondel    (I)    EngLiah  River  Perch. 
Callanthias  Allporti,  Gunth. .  (T.)    Allport's  Perch.     D.  11 :  10. 

A  3: 10.    L.lat.46. 
Enoplosus  armatuB.    Old  Wife.    D.  7:1'14-16.    A  316. 
Anthias  rasor,  Rick.    (A)    Red  Perch :  Barber.    D.  10 :  21.    A 

3:9.    L.lat64    L.  tr.  4  :  18. 
Microperca  TaBmaniaa,  Johnston.  (A)  Native  Perch.   D.  8  :  1*7-8. 

A  3-8  :Y.  1-6.    L.  lat  28-30  :  L.  tr.  12. 
Lates  colonorum,  GuiUh.     (A)     Brackish  Water   Perch.     D. 

8:1-10.    A3-a    L.  lat  66.    L.tr.8:21. 
Oligonis  gigas,  Owen.    (A)    Hapuka   (T.Z.)   D.  11 :  12.  A  3'^ 
Eurometopos  Johnstonii,  Morton.    (T.) 
Apogon  Ountheri,  CatL    A    Brackish  Water  PercL     D.  7:1-9: 

L.  lat  26.    L.tr.  11-12. 
Apogon  Lemprieri,  Johntton.  (T.)  D.  6  : 1-10.   A  2*9.   L.  lat  27. 

L.  tr.  3-10. 
Arripis    tnittaoeus.   Cuv.    and    TaL     (AZ.)     Native  Salmon. 

D.  9: 16-17.    A3:ia    L.  lat  48-62.    L.  tr.  6  :  12. 
Histiopterus  recurvirostris,  Rick.    (A).     Boar  FisL     D.  9 :  16u 

A  3-10-11.    P.  la    L.  lat  180. 
Erythrichthya  nitidus,  Rick.     (AZ.)     D.  9 :  3 : 1'9-ia     A  6*10. 

L.  lat  96.    L.  tr.  8  :  20. 

FauL  Squamipiknes.    (1.) 
Scorpis  Georgianus,  Cuv.  and  Vol.    (A.)    D.  9  :  26.    A3:  27. 

Fam.  MuLLiDJL    (1.) 
Upeneus  porosus,  Cuv.  and  7dL    (AZ.)    Red  Mullet   D.  8 : 1-8. 
A  7.    L.  lat  30. 

Spasidje.    (6.) 

Qirella  tricnspidata,  Cuv.   and    Tal.     (A)    Black  Bream.    D. 

1611-13.    A  311-12.    L.  lat  6a    L.  tr.  10-11 :  20-2a 
Oirella  simplex,  Rick.    (A)    The  Sweep.    D.  14-16 :  12-ia    A 

311-12.    L.  lat  66.    L.  tr.  11-12  :  20-23. 
Haplodactylus  arctidens,  Rick.    (T.)    Marbled  Kelp  Fish.    D. 

16-16 :  18-20 :  A  3*7  :  P.  ^* 
Chrysophiys  Australia,  Guwtk.  (A)  Silver  Bream.  D.  11 :  10-11. 

A  3'a    L.  lat  44-46  :  L.  tr.  6  :  13. 
PagruB  unicolor,   Cuv.  and   Vcd.    (AZ.)    Schnapper.    D.  12*10. 

A  3-a    L.  lat  62.    L.  tr.  8  :  17. 


Fam.  HOPLOGKATHIDJE.     (1.) 

HoplognathusConwayii,i?u^  HoplognathuB.  D.12:12.  A  3*12. 
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Fam.  CntBHrrm^    (14.) 
Chiionemus  marmoratus,  Ounth,    (A.)    Lai^  Kelp  FisL     D. 

14:l-ia    A.3-a    L.lat66. 
Ohilodactylus  spectabilis,  fftUtan.     (T.Z.)    D.  17 :  26.    A.  3^6. 

L.  lat  66. 
Ohilodactylus  Allporti,  &imA    T.    Carp.    D.  17:26-28.    A.  3*9. 

P.  8-6.    L.  lat  66-6a 
Ohilodactylus  carponemus,  Park     (T.)     Great  Perch     D.  17 : 

31-32.    A.317-ia    L.  lat  64. 
Ohilodactylus  macropterus,  Bieh.     (A.)      Black  Silver  Perch. 

D.  17-18 :  26-28.    A.  312-14.     P.  9*6.     L.  lat  66 :  4-6.    L.  tr. 

6 :  13-16. 
Ohilodactylus  nkripes  ?  Bieh.     Black  Silver  PercL    D.  18 :  26. 

A.  3*10.    L.  lat  61.    6  simple  pectoral  rays. 
Ohilodactylus  nigricans,  Bieh.    (A.)    Black  Butter  FisL 
Ohilodactylus  vizonarius,  Kent.  (T.)  Magpie  PercL  D.  17  :  26-33. 

A.  3*9-101    L.  lat  63.    6  simple  pectoral  rays. 
Nemadactylus  concinnus  t  Bieh.    (Tj   Magpie  Perch.    D.  17 :  28. 

A.  3*16.    L.  lat  60. 
Latris  hecateia,  Bieh.    (T.Z.)    Trumpeter.    D.  17 :  l'36-3a    A. 

3-28-30.    P.  9-8-9.    L  lat  lOa 
Latris  Forsteri,  CatL    (A.)    Bastard  Trumpeter.    D.  16 :  1*37-42. 

A.  3-33-36.    P.- 9-10*8-9.    L.  lat  116-120. 
Latris  dliaris,  ForsL    (A.Z.;    MokL    D.  17  :  39.   A.  3*32.    L.  lat 

84    P.  6. 
Latris  Mortoni  f  Zmt     (T.)     Morton's  Trumpeter.      (Teeth  on 

Vomer.    L.  lat  110.) 
Mendosoroa  Allporti,  Johmton.    Real  Bastard.    D.  23 :  1*26-26. 

A.  3*18-19.    P.  16-16.    L.  lat  72-74 

FauL  Sgobfjenida    (7.) 

Sebastes  percoides,  SolancL  (AJZ.)  Oumet    D.  11 :  1*12.   A.  3*6. 

L.  lat  60-66. 
Scorpsena  cruenta,  SolancL    (A.Z.)    Little  Oumet     D.  11 :  1*10. 

A.  3-6.    L.lat46f 
Scorp»na  panda,  Bieh.     (A.Z.)     D.  12  :  1*8.     A.  3'6.    L.  lat  67. 
Holoxenus  Ountheri,  Johnston.     (T.)    Velvet  FisL    D.  8 :  6*10. 

A.  3-9.    C.  12-ia    V.  1-6. 
Holoxenus  cutaneus,  Gunth.     (T.)     D.  7  :  3*ia     A.  9.     C.  12. 

V.  1-6. 
Pentaroge  marmorata,  Ouv.  and  Vol.    (A.)    Soldier.    R  7.    D. 

12-13  :ia    A.3*a 
Olyptauchen  panduratus,  Bieh.    (A.)    D.  17 :  7.    A.  3*6.    V.  1*6. 

Fam.  BxRTOiDJL    (2.) 

Beryz  affims,  Gunth.     A.  NannegaL      D.  7  :  12.      A  4 :  12-18L 

V.  1:7.    L.  lat  41-43.    L.  tr.  6  :  12. 
Trachichthys  Macleayi,  Johnston.   D.  6  :  la  A.  3*ia  V.  a   L.  lat. 

60.    13  8cute& 

Fam.  Kjjbudjl    (1.) 
Pempheris  macrolepis,  Macleay.    (A.)    D.  4-6  :  12.    A.  3*33-36. 
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Fam.  Sglskidje.,  (SL) 
Saisena  antarctica,  Caa.     A.     Victorian  Kingfiah.     D.  9  :  1*27. 

A.  27.     P.  17.    L.  lat  68. 
Sciena  aqoilat    Lacep,    (K)    Maigr&     D.  10  :  1*28-27.     A.  2*7. 

L.  lat  63. 

Fam.  XiPHUDA    (1.) 
HiatiophoroB  HeiacheUi,  Gra^y.    6word&h« 

Fam.  TBicHiT7Bn)j&.    (4.) 
Lepidopns  caudatus,  White,    FrostfisL    D.  102-104    A.  24-25. 
Tlq^tes  atuiL  Cuv.  and  VaL     Banacouta.     D.  20  : 1-10  :  VI. 

A.  110 :  Vl 
Thyrsites  micropus  t  M'Coy.     D.  17  :  412 :  VL     A.  211 :  IV. 

VL  1.  P.  14. 
Thyrsites  Solandri,  Cuv.  and  VaL    Kingfiah.     D,  17-18  :  117-18  : 

I-IL    A.113.18:n.  P.  14-16. 

Fam.  Ca&anoida    (a) 
Trachurus  trachorus.  (hw.  and  VaL     (A.Z.)     Horse  MackereL 

D.  8:1-82-35.    A.  2 : 1-25-29.    L.  lat  75-8a 
Garanx  Qeorgianns,  Cuv.  and  Vol.     (A.)     SilTer  Treyally.    D. 

8  : 1-26-29.    A.  2  :  1*22-24    L.  lat  20-25. 
Seriola  Lalandii,  Cuv.  and   Vol.     (A.)     Port  Jackson  Kingfiah. 

D.  7  :  l-:i2-84    A.  2  :  120-21. 
Seriola  grandis,  Cast.   A.    Tasmanian  Yellow  Tail    D.  6 :  1*32-35. 

A.  0:1-20.    P.  21.    V.  6. 
Neptonemus  brama,  Gunth.  (T.)  Snotgall  Trevally.  D.  7 :  2*27-29. 

A.  2: 1-22-23.    L.  lat  88. 
Neptonemos   dobnla,  Gunth.      (T.)      Mackerel    Trevally.     D. 

7  :  1-37-40. .  A.  2  :  1*23. 
Neptonemus  tnivalef  Cast     (A.)     Port  Jackson  SnotgalL    D.  • 

6:2:  30.    A.  2  :  2*21.    L.  lat  93. 
Temnodonsaltator.  BL  Skipjack.  D.  8  :  1*24-26.  A.  1-2  :  l*26-2a 

L.  lat  90-100. 

Fam.  CYTTiDiE.    (2.) 
Cyttus  Australis,  Etch.  (A.Z.)  Bastard  Dory.  B.  a  D.  8-9  :  1*28-29. 

A.  2-30.    P.  11.    V.  i*a 
Zeus  Australis,  Jiich.    (A.Z.)    John  Dory.     D.  10  :  23.    A.  4*22. 

V.  1*6. 

Fam.  SooHBBiBiB.    (a) 
Qasterochisma  melampus,  Etch.     (Z.)     Butterfly  Fish.     B.  7. 

D.  17  :  110  :  VL  V.  1*5.     A.  2*10  :  VI.     P.  21.    L.  lat  64 

L.  tr.  27. 
Scomber  Australasicus,    Cuv.   and    VaL    Australian  Mackerel 

D.  10: 1*11:  V.    A.  1 :  1*11 :  V.    L.  lat  160. 
Thynnus    thynnus,   L.      The   Tunny.      D.  14: 1*13:  IX.      A. 

AuxisRochei,iB*wo.    A.    D.  10-11 :  12.    Vin:A.12.14    VIL 
Naucratesductor,X.   PibtFish.    D.3-6  :  l*26-2a    A.  2*16-17. 
Echeneis  remorai  L.    Sacking  Fish.    D.  16-18  :  22-24    A.  25. 
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Fam.  Tbachinida.    (6.) 
Kathetostoma  laBTe, -5/.   (A.Z.)   CatFisL    D.  17.    A.  17.    V.  1-6. 

Percis  Allporti,  Guwth,    (T.)    D.  6  :  21.    A.  16.    L.  lat.  62.    L.  tr. 

3^:15. 
Uphntis  Urviilii,  Cuv  and  Vol.    (T.)     Sandy.     D.  6  :  19.    A.  25. 

L.  lat  65. 
Sillago  ciliata,  Cuv.  and   Vol.     (A.)  Whiting.     D.  11  : 1-17-18, 

A.  2-18-19.     P.  14-15.    L.  lat  70.    L.  tr.  4-5  :  11-12. 
Sillago  macalata?    Quoy  and    Gaim,    (A.)     Spotted   Whiting. 

D.  11  : 1-20.    A.  1-21.    L.  lat  70.    L.  tr.  6-6  ;  7. 
Bovichthy's  Tariogatus,  Rich.    D.  8  :  18.    A.  la 


Fam.  Pkdicitlati.    (2.) 
Brachionichthys  hirsutus,  Lcuxp.  (A.)  HandfisL   D.  1 :  2  :  16-19» 

A  9.    P.  7.    V.  1-4 
Brachionichthys  politus,  Rich.   (A.)    Red  HandfisL    D.  1  :  2  :  17. 

A.  9.    V.  1-4. 

Fam.  CoTTiDA    (5.) 
Platycephalus   Bassensis,  Cuv.  and    Vol.    (A.)    Common  Flat> 

head.    D.  1 :  7  :  14.    A.  14.    L.  lat  115. 
Platycephalus cinereus,  Gunth.  (A.)  Black  Flathead.    D.l :  7  :  12. 

A.  17.    L.  lat  70. 
Lepidotrigla  vanessa,  Rich.   (A.)   Butterfly  Gurnard.    D.  11  :  17. 

A.  17.    L.  lat.  70. 
Trigla  polyommata,  Rich.    (A.)    Flying  Gurnard.    D.  7-9  :  12-13. 

A.  12. 
Trigla   kiimu,    Less,    and    Gaim.      (A.Z.)      Kumu    GurnanL 

D.  9-10  :  16-17.    A.  16. 


Fam.  GoBnDA    (2.) 

Gobius  Tamarensis,  JoAiMfon.   (T.)  Goby.   B.  4  D.  6  : 1-8.  A.  rs. 

L.  lat  32..    P.  16-18.    C.  18-19. 
Callionymus  lateralis.    Madeay.    (A.)    D.  4  :  a    A.  8. 

Fam.  Blenniida    (8.) 
Blennius  Tasmanianus,  Rich.    (T.)    Blenny  or  Bully.    B.  6.    D. 

12  :  17-18.    A.  2-19.    P.  14. 
Salarias  meleagris,  Cuv.  and   Vol.     (A.)     Bleuny.     D.  12 :  20. 

A.  22. 
Clinus  despicillatus,  Rich.     (A.)     Blenny.     D.  3*35*4.    A.  2*25. 

V.  1*3. 
Clinus  Johnstoni,  S.  Kent      (T.)      Johnston's  Blenny.      D.  2-3  : 

32-33  :  5.    A.  2*25-26.    V.  1*8. 
Cristiceps  Australis,  Cuv.  and  Val.   (A.)    Blenny.    D.  3*27-29'5-8. 

A.  2-23-25.     V.  1-3. 
Cnsticeps  Forsteri,  Cast.     (A.)     Blenny.     D.  3*29*4.     A.  26. 

V.  1-a 
Tripterygium  Clarkei.    Morton.    T.    Blenny. 

Pataecus  armatus,  GurUh.    (A.)    Pataecus.    D.  32.    A.  11.    P.  8. 

C 
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Fam.  Sphtbjsnidjl    (2.) 

Sphyraena  Nova-Hollandiffi,  GuiUk     (A.)     D.  5 :  1*9.     A.  lia 

L.  lat.  135. 
Lanioperca  moidax,  Gtmth,    (A.)    Tasmanian  Jack.    D.  5 :  119. 

A.  2*26-29.    P.  la    L.  lat  61. 


Fam.  Athxrikidjl    (6.) 

Athemia  presbyteroides,   Bick    Silver  Belly,  Sand-smelt     D. 

9 :  10-11.    A.  112.    P.  11. 
Atherina  hepsetoides,  EicL    Silver  Belly.    D.  9 :  1*11.    A.  114. 

P.  16. 
Atherina  hepsetus,  L.    Silver  Belly. 

Atherina  microstoma,  Gunth.    Silver  Belly.    D.  6 :  110.    A.  118* 

P.  12.    L.  lat  40.    L.  tr.  8. 
Atherina  Tamarensis,  Johnston.    (T.)     Silver  Belly.     8 :  1 :  11. 

A.  110-11.    P.  la    L.  lat  42.    L.  tr.  9. 
Atherenidithys    Jacksoniana,    Quay    and    Gaim,     D.  8 :  111. 

A.lia 

Fam.  MuoiLiDA    (2.) 

Mngil  cephalotns,  Cuv.  and  Vol.    (A.)    Sand  Mnllet    D.  4 :  1*8. 
Ni^A.  3-7-8.    L.  lat  38-4a    L.  tr.  14-16. 

Agonostoma  Forsteri,  BL  Sea  Mullet,  EstuaiyMollet  D.4:lia 
A.  312.    L.  lat  66. 


Fam.  CssTTBisciDA    (1.) 

Centriscos  scolopax,  L.   (A.)    Snipe,  Bugler,  or  Trumpet  Fish. 
B.  4    D.  6  :  12.    A.  2a    P.  16. 


Fam.  QoBissociDJS.    (2.) 
Crepidogaster  Tasmaniensis,  Gunth.    (AJ)    B.  6.    D.  10.    A.  a 
Gobiesoz  cardinalis,  Ramsay.    (T.) 

Fam.  LoFHOTiDJE.    (1.) 
Lophotes  Ountheriy  Joh$uton.    (T.)    Lophotes. 

Fam.  Tbachtptbbida.    (2.) 

Begalecus  gladius.    Cuv.  and  Vol.    Bibbon  FisL    B.  6.    D.  342. 

A.  0.    G  a    P.  14.    V.  1. 
Trachypterus  altivelis,  Kner.  Paper  Fish.  E  6L  D.  7 :  19a  A.  a 

0.6:4-6.    P.  11.    V.  7. 

Fam.  POMACENTBIDJL     (1.) 

Glyphidodon  Yictoriffi.      Rock   Perch.     D.  13 :  17.      A,  2 :  16. 
iLlatsa    Lutr.  4:ia 
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Fam.  Labrida.    (la) 
Oossyphus  cendaens,  Ogilby.    (A.)    Blue  Head. 

-CWyphus  unimaculatus,  Gunth,      (A.)      D.  12 :  11.      A.  3*12. 

Llat.36.    L.tr.  612. 
Labrichthys  bothryocosmus,  BtcL   (A.)    Parrot  Fish.    D.  9  :  11 : 

A.  3-10.    L.  lat  27.    L.  tr.  3 :  9. 
Labrichthys  Mortoni,  Johtutan.    Qolden  Parrot  Fish.    D.  9  :  11. 

A.  310.    L.  Iat2d. 
Labrichthys  facicola,  BicL    Purple  Parrot  Fish.    R  6.  D.  9  :  11. 

A.  3-ia    L.  lat.  27.    P.  la 
Labrichthys  psittacula.  Etch.    Parrot  FisL    D.  9 :  11.    A.  3'ia 

L.  lat  27.    L.  tr.  3*9. 
LabrichthjTs  laticlavius,  Etch.    Blue-streak  Parrot  Fish.  D.  9 :  11. 

A.3ia    L.  lat  26.    L.tr.  3-9. 
Labrichthys   tetrica,   Eich.     Parrot  Fish.     D.  9  :  11.     A.  3'ia 

L.  lat  27.    L.tr.  3-9 
Labrichthys    Cuvieri,    Cast     Parrot  Fish.     D.  9 :  11.     A.  3*10. 

L.  lat  27. 
Odax  balteatus,  Cuv.  and  VaL    Ground  Mullet    D.  15-17  :  12-13. 

A.3-12-ia    L.  lat  39. 
Odax  Richardsoni,  Gunth,    Stranger.    D.  17  :  13-14.    A.  3*10-12. 

L.  lat  60.    L.  tr.  7  :  2a 
Odax  Beddomei,  JohnsUm.    Beddome's  Odax.   D.  20  :  12.    A.  3*9. 

L.  lat  40.    JLtr.  3-8-9. 
OUstherops  Brownii,  Johtuton,    Brown's  Olistherops.    D.  10  :  18. 

A.  3-9.    L.  lat  58-60.    L.  tr.  7'14. 


Fam.  Gadopsidje.    (1.) 

Qadopsis  marmoratus,  Eich.    Freshwater  Blackfish.    B.  6.     D. 
10-13  :  26-26.    A.  3  :  18-19.    V.  1. 


Fam.  Qadidm,    (2.) 

Lotella  Swanii.    Johmton.    Kelp  Cod.    B.  7.    D.  4 :  6a    A.  55. 

V.  a    P.  22-2a    L.  lat  200. 
Pseudophycis   barbatus,    Gunth.      Bock  Cod.      D.  9-11 :  48-57. 

A.  44-57.     V.  5.     L.  lat  100-140. 


Fam.  Otbidudm.    (2.) 

Oenypterus  Australis,  Cast.    Ling.    B.  7.     D.  159.     A.  123-12a 

P.  19.    L.  lat  261-307. 
Fierasfer  Homei,  Etch,    Home's  Ling.     B.  7.     Fins  very  low. 

Continuous. 


Fam.  "Mjlcrvktdm.    (2.) 

Macrurus  Australis,  i^icA.  (A.)  D.  13-8a   A.  87.   V.  7.   L.  lat  13a 

L.  tr.  4  :  15. 
Oorypluenoides  Tasmania,  Johnston.    (T.)    Tasmanian  Whip-taiL 

B.  7.    D.  15:10a    A.  9a    V.  a 
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Fam.  Pleubonectidjs.    (4.) 
AmnotretiB  rostratns,  GuntL    (T.)    Sola    B  7.    D.  79-81.    Y.. 

dext  6-7.;  sin.  4    L.  lat  89-90. 
Bhombsolea  monopus,  Gunth.    (A.)    Flounder.    B.  6.    D.  59-60. 

V.6.    A.  42-43. 
Rhombsolea  tapirina,  Gunih:  (A.)    Flounder.    B.  6-7.    D.  64-66. 

A.  46-50. 
Solealiturata?    Rich.    (T.)    Richardson's  Sole. 

Fam.  HAPL0CHITONID&     (2.) 

Prototroctes  marsena,  GurUh.  (A.)  Freshwater  Herring  or 
Cucumber  Fish.  B.  6.  D.  10.  A.  19.  0. 13.  L.  lat  7& 
L.  tr.  19. 

Haplochiton  Sealii,  Johnson.  (A.)  Derwent  Smelt  B.  6- 
D.  8-9.    A.19-2a    P.  9-12. 

Fam.  ScoPELiD^    (1.) 
Alepidosaurus  ferox,  Lowe.     (T.)     R  6-7.     D.  41-44.     A  14-17. 
P.  14-15.    V.9-10. 

Fam.  Salmonida    (5.) 
Retropinna  Kichardsoni,  GilL     (A.ZJ     Wliitebait.     B.  6.     D. 

11-12  :  A.  17-20.    P.  11.    V.  a    L.  lat  61. 
Salmo  salar,  L.    (L)    Sahnon.    B.  11-12.    D.  14.    A.  11.    P.  14. 

V.  9.    L.  lat  120.     L.  tr.  22-26  :  19-22. 
Salmo  trutta,  Flem,    (I.)    Salmon  Trout    B.  11.    D.  la    A.  11. 

P.  16.     V.  9.    L.  6-120.     L.  tr.  24-26  :  36-34. 
Salmo  fontinalis,  Milck    (I.)    Gk)lden  Trout. 

Salmo  fario,  var.  Ausonii.  (L)  Brown  Trout  D.  13-14. 
A.  10-11.    P.  la    V.9.    L.  lat  120    L. tr.  26-30  :  L.  tr.  26  :  aa 

Fam.  Galaxida    (5.) 
Galaxias  truttaceus,  Cuv,  and  Vol.     (T.)     Spotted  Trout.     B.  9. 

D.  11.    A.  14-15.    V.  7.    P.  14. 
Qalaxias  auratus,  Johntion.     (D.)     Golden  Lake  Trout     B.  9 

D.  11-12.    A.  14.    V.  1-7.    P.  16. 
Galaxias  attenuatus,  Jenyns.     (AZ.)    Jolly  TaiL    D.  12.    A.  16. 

V.  7. 
Galaxias  Weedoni,  Johnston.     (T.)     Mersey  Jolly  Tail     D.  11. 

A.  14.    P  15. 
Galaxias  Atkinsoni,  JohnsUm.     (T.)     Pieman  Jolly  TaiL     B.  9. 

D.  11.    P.  la    A.  14.    V.  8. 

Fam.  SCOMBBBSOCID^.     (1.) 

Hemirhamphus  intermedins,  CanU  (AZ.)  Gar  Fish.  D.  15-17' 
A.  18-20.    P.  11. 

Fam.  Cypbinidjl    (a) 
Carassius  vulgaris,  NiUion.    (L)    European  Carp. 
Carrassius  auiatus,  L.    (L)    Gold  FisL 
Tinea  vulgaris,  Cuv.    (I.)    English  Tench. 
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FaHL  GONORHTNCHIDA     (1.) 

<}onorIiynchu8  Greyi,  Btch.    (A.Z.)     Sand  Eel.     B.  4    D.  11-13. 

A.  9.    V.9. 

Fam.  Clttpeida    (3.) 

Engraalifl  enchrasicholos  (var.  arUipodumJ,  L,     The  Anchovy. 

B.  12-ia    D.  16-17.    A.  18-20.    L.  lat  48-50. 

dlupea  spratttts,  L.    The  Sprat.     B.  6-7.     D.  15-18.     A.  17-20. 

V.  7.    L.  lat  47-48. 
<;iapea  sa^z,  Jenyns.     Pilchard.     B.  7.     D.  la     A.  18-19.    L. 

lat  50-64. 

Fam.  Symbranchidjl    (2.) 
Chilobranchns  doraalia,  Rich.    (A.)    Small  Shore  EeL 
'Chilobranchos  rufas,  Madeay,    (A.)    Red-banded  Shore  EeL 

Fam.  MuRANiDJS.    (5.) 
Angoilla  Australia,  Rich,    (A.)    Common  EeL 
<>)nger  vulgaris,  Cuv.    (A.)    Conger  EeL 
Conger  Wilsoni,  Catft.    (A.Z.)    Conger  EeL 
Murenichthys  breviceps,  Gunth,    (A.) 
Oongrom9rena  habenata,  Rich.    (A.Z.)    Silver  EeL 

Fam.  PEOASiD-fi.    (1.) 

Pegasus  lancifer,  Kaup.     (A.)     Pegasus.     D.  5.     A.  5.     P.  16, 
V.  2. 

Fam.  Synonathidjl    (9.) 

Syngnathus, semifasciatus, 6run^    (A.)   PipeFisL    D.38.    O.K. 

21+49. 
fiyngnathuscurtirostris,Ca«^.    (A.)    Pipe  Fish.    D.  20-22.    O.  R. 

18+42. 
Stigmatophora  argus,  Rich.     (A.)     Pipe  Fish.     D.  49-52.    O.  R. 

20+75. 
Stigmatophora  nigra,  Kaup.     (A.)     Pipe  Fish.    D.  39-40.    O.  R. 

17+42. 
Stigmatophora  gracilis,  Madeay.    (T.)    Pipe  Fish.   D.  5&   O.  R 

30+5a 
Solenognathus  spinosissimus,  Gunth.    (A.)    Pipe  Fish.    D.    35, 

O.  R    27+6a 
Phyllopteryz   foliatus,  Shaw.     (A.)     Leaf-winged  Sea  Horse. 

D.  3a    O.  R  18+35. 
Hippocampus  abdominalis,  Kaup.     (T.)     Sea  Horse.     D.  28-31. 

Hippocampus  breviceps,   Peters.  (A.)    Yellow-ringed  Sea  Horsa 
D.  19-21. 
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Fam.  SCLEBODSBML     (12.) 

Monocanthus  Guniiii,  Guntk.    Dark  Brown  Leather  Jacket    D^ 

34.    A.  3a 
Monocanthus  convexiroBtris,  Guntk,     Grey  Leather  Jacket    D. 

34-37.    A.  32-35. 
Monocanthus  Peronii,  Holland,     Pale  Brown  Leather  Jacket. 

D.  33-35.    A.  33. 
Monocanthus  Guntheri,  Madeay.    Tooth-brush  Leather  Jacket 
Monocanthus  spilomelannrus,   Qwny  and  Gaim.    Golden  Streak- 
eyed  Leather  Jacket    D.  30-32.    A.  28-32. 
Monocanthus  maculosus.    Rich,     Small  Brown  Leather  Jacket 

D.  29-33.    A.  29-30.    P.  12. 
Monocanthus   Baudini,  Cast,     Lozenge-scaled   Leather  Jacket. 

D.  35.    A.  31.    P.  la 
Monocanthus  melas,  6^unM.    Black  Leather  Jacket   D.34.   A.  34. 
Monocanthus    rudis.    Rich,      White-banded    Leather    Jacket 

D.  34-35.    A.    A.  34. 
Monocanthus  hippocrepis,  Quoy  and  Gaim,    Blue-banded  Leather 

Jacket    D.  35-37.    A.  33-3a 
Ostracion  auritus,  Shaw,    Trunk  Fish.    Head  spine  deflected. 
Ostracion  omatus,  Gray,   Trunk  Fish.    Head  spine  erect,  pointing 

out 

Fam.  Gymnodontes.    (5.) 
Tetrodon  HamiltonL    Rich,    Toad  Fish. 
Tetrodon  Richei,  Frem.    Globe  FisL 
Chilomycterus  jaculif erus,  Cuv,    A.    Porcupine  FisL 
Atopomycterus  nychthemerus,  Cuv,  Slender  spined  Porcupine  Fish. 
Orthagoriscusmola.   L,    Sun  Fish.    D.17-ia    A.  14-17.    C.  12-ie^ 

P.  12-ia 

SuB-CLAsa  CHONDROPTERYGIL 
Fam.  Chdlsridjs.    (1.) 
Callorhynchus  antarcticus,  Lacep,   Elephant  FisL 

Fam.  Cabchahidjl    (4.) 
(Eye  with  a  nictitating  membrana    1  anal  and  2  dorsal  fin&X 
Carcharius  glaucus,  L,    (K)    Blue  shark. 
Galeus  canis,  J2o9k2$/.    (E.)    The  Tope.    School  Shark. 
Zygsena  malleus,  Shaw,    Rammer-head. 
Mustelus  antarcticus,  Gunih,    Smooth  Hound.    Gummy. 

Fam.  Lamnidje.    (a) 
(^0  nictitating  membrana    1  anal  and  2  dorsal  fins.) 
Lamna  comubica,  Flem,    Porbeagla 
Odontaspis  Americanus,  Mitch,    Grey  Nursa 
AlopecHaa  vulpes,  L,    Thrasher. 

Fam.  NOTIDANIBJE.     (1.) 

(1  dorsal  only.    1  anal.) 
NotidanuB  indicus,  Cuv.    Tasmanian  Blue  Shark 


Fam.  ScTLUDJL     (4) 
(No  nictitatiBg  membrane.    2  dorsal  and  1  anal  fin). 
Scyllium  macolatum.  BL 
Scyllimn  laticeps,  Dum, 
fajrascylliam  vanolatom,  Dum, 
Croasorhinua  barbatuB,  L.    Wobbigong. 

Fam.  CESTRACIOKIDiE.      (1.) 

(No  nictitating  membrana    2  dorsal  and  1  anal  fin.) 
Heterodontus  Phillipii,  Lacep,    Port  Jackson,  or  Bull-head  SharL 

Fam.  Spinacioa    (2.) 
(No  nictitating  membrane.     No  anal  fin.) 
Acanthias  vulgaris,  Riuo,    A.    Spotted  Spiny  Dog. 
Acanthias  Blainvillii,  Ris90,    A.    Spiny  Dog. 

Fam.  Rhdoba.    (1.) 
(No  anal  fin.    Pectoral  fins  larga) 
Bbina  squatina,  L,    Angel  Shark. 

Fam.  Pbishophobida    (2.) 
(Snout  much  produced,  saw-like.) 

PristiophoruB  cirratus,  Latham,    (A.)    SawfisL    Sets  teeth  upper 

jaw.  42. 
Pristiopnorus  nudipinnis,  Guntfu      (A.)      SawfisL     Sets  teeth 

upper  jaw,  35-39. 

RAYS. 

Fam.  RmNOBATiDiE.  (1.) 
Trygonorhina  f asciata,  Mull  and  Ilenle.    The  Fiddler. 

Fam.  ToBPiSDiNiDiE.  (1.) 
Narcine  Tasmaniensis,  Rich.    Electric  Torpedo.    Disc  elliptical. 

Fam.  RAJiD.fi.    (1.) 
Biya  Lemprieri,  Rich.    Thorn-back  Skate. 

Fam.  Tbyoonid^    (1.) 
Urolophus  cruciatuB,  Lacep,    Stingaree. 

Fam.  Myuobatid^  (1.) 
Myliobatis  aqnila.    L.    Eagle  or  Whip-tail  Ray. 

Sub-Class.    CYCLOSTOMATA 
Fam.  Pbtbomyzontddjl    (2.) 
Hordacia  mordaz,  Rich.    (A)    Common  Lamprey. 
Oeotria  Allporti,  Onnth.    (T.)    Pouched  Lamprey. 

Sub-Class  LEPTOCARDIL 
Fam.  CiBBOSTOMi.    (1.) 
Branchioetoma  lanceolatum,  PalL    The  Lancelet 
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ilSHma  INDUSTEY. 

With  a  scattered  and  insulated  population  of  about  150,000 
inhabitants,  it  cannot  be  expected  that  the  fishing  industry  of 
Tasmania  can  be  extensiye.  Nevertheless  it  is  estimated  that 
there  are  about  86  boats  and  175  men  engaged  therein.  The 
individuals  employed  hawking  the  fish  within  the  two  chief 
towns  may  be  estimated  at  about  80  in  number.  Altogether 
it  is  estimated  that,  exclusive  of  the  whaling  trade,  there  are 
1,050  persons  directly  depending  upon  the  local  fisheries. 
Hobart,  the  capital  city,  is  the  chief  centre  of  the  industry, 
its  position  being  favourable  in  this  respect  from  its 
proximity  to  the  principal  fishing-grounds,  and  its  splendid 
harbour  being  accessible  in  all  kinds  of  weather. 

Fully  63  per  cent,  of  the  men  and  boats  belong  to  Hobart, 
and  the  men  carry  on  their  vocation  either  in  the  numerous 
sheltered  indentations  or  bays  in  the  upper  or  lower  waters 
of  the  estuary  of  the  Derwent,  or  in  the  exposed  open  sea 
between  Seymour  on  the  north-east  and  Port  Davey  on  the 
south-west.  The  fishing  carried  on  elsewhere,  with  the 
exception  of  the  purely  river  fishing  of  the  Tamar,  is  very 
limited,  generally  engaged  in  at  odd  times  by  persons  who 
do  not  devote  themselves  exclusively  to  the  fishing  industry. 
The  Tamar  boats  are  not  suited  for  fishing  in  the  open  sea  of 
Bass  Straits. 

With  the  exception  of  three  or  four  decked  smacks,  the 
most  of  the  boats  employed  in  the  waters  of  the  Derwent,  or 
in  the  open  sea  Trumpeter  and  Barracouta  fishing-grounds, 
are  mere  open  centre-board  whale  boats,  fitted  with  fish- wells 
perforated  in  direct  communication  with  the  sea,  and  designed 
to  keep  the  fish  alive  until  sold  in  the  open  market  in  the 
Fi^erman's  Dock,  Hobart.*  The  Trumpeter  and  other  fish 
will  feed  in  such  confinement,  and  the  former  has  been 
known  to  live  healthily  in  this  way  for  a  period  of  three 
months. 

The  average  value  of  one  of  these  excellent  sea-boatst  is 
about  JSIOO,  and  the  equipment,  in  the  shape  of  nets  and  deep 
sea  lines,  say  £20 ;  in  all,  say  ^120  for  each  boat  There  are 
usually  two  or  three  men  to  each  boat.  Even  with  a  small 
crew  of  this  kind,  as  much  as  40  dozen  Kingfish,  weighing  12 
to  141bs.  each,  have  been  caught  in  a  single  night  ^en  the 
fish  have  been  plentif  uL  Barracouta  can  be  captured  in  large 
quantities  during  the  season— January  to  June.  About  24 
dozen  Barracouta  weigh  a  ton.  The  fishermen  state  that, 
could  they  be  assured  of  a  market,  8s.  a  dozen  for  Bsuracouta 
or  Kingfish  would  amply  repay  them, — i.e.,  about  ^d.  a 
pound. 

«  Saltwater, 
t  OenerallTabout  87  feet  6  inches  long ;  beam,  7  feet  SInchee ;  depth,  abont  8  feet. 
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The  following  are  additional  particulars  regarding  the 
-average  qnantitj  of  fisti  exported  each  year,  which  hitherto 
have  been  despatched  almost  wholly  to  Vidoria: — 


Doi. 

Weight 

IW 

66 

3to60 

123 

2  to  7 

62 

ltol4 

1132 

9tol0 

1056 

12  to  14 

44 

7to50 

923 

avg.    4 

3396 

ATenge  Price. 


Tnimpeter  (Latris  hecateiaj... 
Perch  (Ckdodadylus   macrap- 

tents) 

'  Trevally  (NepUmemus  bramaj. . . 
Harracouta  f  2%](rm^«  atun ).,.,. 
King^ahY  Thryntes  Solandri), . . 
Conger  Eel  (Conger  vulgaris)... 
^TeLy^ahf  Palinurus  Edwardni) 


la  psr  lb. 

68.  to  7s.  per  doz. 
88.  to  128.  per  doz. 

3d.  per  doz. 

3s.  per  doz. 

\d.  per  lb. 
68.  per  score. 


Total  per  year. 


It  is  very  difficult  to  estimate  the  value  of  fish  sales,  as  no 
systematic  register  has  been  kept  for  the  whole  colony.  It 
is  probable,  since  the  decline  of  the  Oyster  fishery,  that  the 
yearly  sales  do  not  exceed  j£  10,000  per  annum. 

The  value  of  boats  and  equipment  at  present  engaged  in 
the  fishing  industry  of  Tasmania  may  be  roughly  estimated 
at  about  iS7,700.  This  does  not  embrace  the  ships  employed 
in  the  Whale  fisheries.  The  latter  industry  has  declined 
considerably  during  the  last  decade,  as  shown  by  the  following 
summary : — 


Ayerace  per  year,  First 

Avenge  per  year,  Second 

Shins 

16 

4,164 

390 

;£31,281 

11 

Tonnage 

3,055 
312 

Men 

Value  of  Oil 

£19,223 

The  reason  of  thin  falling  off  is  stated  to  be  chiefly  owing 
to  the  decline  in  price  arising  from  the  introduction  of 
minerals  oils.  Eicessive  fishing  and  consequent  scarcity  of 
oil  is  also  referred  to  as  a  cause  of  decline. 

FiSHiKO  Obounds. 
Generally,  the  Fishing  Grounds  may  be  divided  into  three 
<;lasse8:— 1.  The  Home  Orounds     2.  The  Middle  Grounds. 
3.  The  Outer,  or  Open-sea  Grounds. 

1.  The  Borne  Orounds,  near  shore,  or  in  the  upper  shallows 
of  the  estuaries  of  theDerwent  and  Tamar.— The  fishing 
grounds  at  Port  Sorell,  Bndport,  and  George's  Bay 
may  be  included  with  this  division.  The  fish  captured 
in  these  situations  consist  chiefly  of  Flounders,  Mullet^ 
Garfish,  Flathead.  Crayfish,  Pranrns,  and  Oysters  are 
also  taken  ill  the  Home  Grounds. 
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2.  The  Middle  Qraunde. — ^Within  this  diyision  maj  be 
indaded  those  fishing  reefs  and  banks  Ijing  in  the 
more  exposed  situations  of  estuaries — such  as  Wedge 
Bay  and  Adventure  Bay,  in  the  Derwent— in  depth  of 
water  from  five  to  six  fathoms.  In  such  localities  the 
grab-all  net  and  ordinary  hand-lines  are  used  in  th& 
capture  of  Native  Salmon,  Silver  Bastard,  Black  and 
Silver  Perch,  Carp,  Bock  Cod,  Ling,  Conger  Eel,  etc. 
The  indentations  around  the  Eastern  and  Western 
Coasts  afiford  ample  scope  for  following  out  the 
industry  within  the  limits  of  this  division,  especially 
so  in  the  many  bheltered  bays  in  the  neighbourhood 
of  Fort  Davey  and  Macquarie  Harbour. 

8.  The  Outexj  or  Open-sea  Orounde. — These  principally  are 
situate  in  the  southern  and  eastern  waters  of  Tasmania^ 
and  generally  from  1  to  16  miles  ofi!  the  coast,  upon 
coral  banks  or  reefs  10  to  80  fathoms  deep.  The  latter 
depth  is  the  limit  at  which  Tasmanian  fishermen  have 
been  successful  with  deep  sea-lines  on  the  Trumpeter 
banks.  Towards  the  surface  of  these  open  waters  the 
Maori  jig  is  principally  used  in  the  capture  of  the 
Barracouta,  and  in  the  season  the  line,  armed  with 
swivelled  chain  and  stout  barbless  hook,  is  employed 
in  the  capture  of  the  rapacious  but  valuable  Kingfislu 

The  fishermen,  as  a  class,  are  as  a  rule  steady  and 
industrious,  and  although  they  do  not  seem  to  have  any 
special  provision  in  the  shape  of  Friendly  Societies  or  other 
providential  aids,  distress  is  rare  and  poverty  unheard  of. 
Beyond  the  provisions  for  acclimatisation  and  protection  of 
the  European  Salmonides,  the  establishment  of  Oyster  beda 
for  breeding  purposes,  and  certain  reserves  for  the  protection 
of  natural  beds,  the  Government  Lave  also  found  it 
necessary  to  provide  measures  for  the  limitation  of  the  sale 
of  unwholesome  or  undersized  fish,  and  for  prescribing  the 
size  of  mesh  for  grahall  and  seine  nets.  No  graball  can  be 
used  in  Tasmanian  waters  whose  mesh  is  of  any  size,  measured 
diagonally,  between  2^  inches  and  4  inches. 

The  prescribed  limits  of  undersized  fish  that  may  be  takea 
or  sold  are : — 

Bastard    12  inches  and  over 

Real  Trumpeter     13     m       »       n 

Oarfish     8      u       n       ir 

Bream       ••    •    •••    •••  10     it       ir       n 

Flounders « 0      n       n       h 

Crayfish   •••    •••    •••  10     n       ii       n 
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In  the  case  of  the  introduced  Salmonoids,  and  as  regards 
the  Oyster  and  Flounder,  special  provisions  haye  been  made 
for  their  preservation  and  development  in  respect  of  close 
seasons,  modes  of  capture,  and  the  absolute  or  partial  closing 
of  particular  areas  as  nurserj  grounds  as  a  means  Tof 
protection.  This  was  absolutely  necessary  to  ensure  the 
successful  acclimatisation  of  the  Salmonida  first  introduced 
from  Europe  in  the  year  1864. 

The  fishes  successfully  introduced  are  BaUno  mdar,  ScUmo 
truUa,  SaUno  fario  var.  Autonih  Sdkno  fontinalis.  Tinea 
vulgaris,  Gyprinua  auratuB,  Cyprinus  earaaaiua,  Perca  fluvia^ 
iUia. 

Fish  Sold  in  Hobabt  Fish  Mabebt  Dubino  the 
Ybab  1888. 


Barraoouta  doz. 

Bream n 

Carp M 

Eels  (Ck>nger) n 

Flathead  n 

Flounders n 

Garfish n 

Qomet  (Hock) m 

Kingfish II 

Linff II 

Mullet II 

Mackerel  (Horse) n 

Perch II 

Ditto  (Red) n 

Bock  Ck)a n 

Salmon  (Native) h 

Trumpeter  (Real)L n 

Ditto  (Red  Bastard)  n 
Ditto  (Silver  ditto).,  n 

Trevally  n 

Whiting II 


CrusiaceanB. 
Crayfish score 

Molltt8C9» 

Cockles bushels 


Quantity 


2,410 

9 

103 

70 

2,241 

1,126 

10,229 

111 

2l' 

3,202 

68 


} 


3 

2,158 

2,358 

447 

3,431 

46 

76 

16 


31,753 
3,434 


Price. 


Max. 
10& 
14s. 

5S. 
12s. 

Is. 
68.6d. 

Is. 

4s. 

608. 

24s. 

l&9d. 

2s. 

5s. 

4s. 

28. 

la 

100s. 

5a.6d. 

488. 

6s. 


5& 
5a 


MIn. 

7a6d. 

8s. 

3s. 
10s. 

Is. 

4s. 

6d. 

2s.9d. 

60s. 

3& 

4d. 

4d. 
38.6d. 

48. 

la 
4d 
20b. 

48. 
12s. 

2s. 

la 


5a 


ATerage 

8s. 
10b. 

4S. 
11& 

la 

5s. 

6d. 

3s. 
60& 

7a 

la 

la 

4& 

4& 

2s. 

8d. 
3l8.7d. 

5a 
17a6d 

4a 
la6d. 


5a 
5s. 


Valae. 


£       8. 

964  0 
4  10 

20  12 

38  10 
112  1 
281  8 
255  14  6 

16  13    0 

2  5 
7    7 

160    0 

3  8 
735  16 

0  12 

215  16 

78  12 

737  10 

857  15 

30  12    6 

15    0    0 

14    0 


d. 
0 
0 
0 
0 
0 
0 


6  0 

858  10  0 

2    0  0 

£5,399  16  0 
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Salmon  and  Tbout  Bbsbdino  Establihhment. 


Ova    introduced 
from  Europe  . 
Ova  exported  to 
other  Colonie& 
'Salmon  Fry  liber- 
ated in  various 
Rivers,  etc 
Xiicences  issued— 
Receipts    from 
Sales  of    Ova 
and  Licenses.. 
Working      Ex 
penses 


24,000 
3,950 

297 
277- 


1888. 


17,000 
6,600 

266 
319 


188«. 


80,000* 
2,000 

8,650 

216 
355^ 


160,000* 
7,500 

31,229^ 

253 

465« 


13,000 
116,200 

263 
341 


1887. 


12,000 


296 


400,000* 
6,000 

9,000 

258 
437 


♦  Salmo  solar, 
*  Exclusive  of  £100  for  importation  of  ova. 

^  Exclusive  of  £460  for  importation  of  Ova  from  England. 

^  Includes  £170,  special  repairs  to  troughing. 

^  Includes  28.128  fry  of  iS'.  talar^  ex  ova  per   Teomany  from 
Ireland,  hatched  at  the  Plenty. 


General  Fishebies  Dbpabtmbnt. 


1888. 


188«. 


1887. 


Receipts 

IVorkmg  Expenses . 


935 


1,369 


677 
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Whale  Fibhebies. 


Year. 


1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1830 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 

1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 


Veweli 

employed. 

Tonnage. 

Value  of 

Bemarksw 

Shipe. 

BofttB. 

Fisheries. 

3 

23 

... 

£ 

11,268 

In  1822,  724  tuns 

7 

26 

... 

12,313 

oil   and   3   tons 

10 

42 

... 

22,065 

whale  fins  wera 

9 

56 

... 

33,549 

exported.  In  1823 

12 

75 

... 

37,176 

226  casks  of  oil 

15 

105 

... 

30,620 

and     52     pkgs. 

23 

84 

... 

56,460 

whalebone   were 

35 

155 

... 

64,858 

exported. 

14 

48 

1,187 

57,660 

18 

75 

2,739 

135,210 

19 

79 

1,999 

98,660 

26 

3,146 

65,600 

FORSION. 

27 
22 
18 

3,224 
3,170 

2,842 

66,850 
71,600 
87,400 

Hhips. 

Tonnage. 

21 

3,307 

74,100 

24 

4,264 

49,840 

12 

3,838 

28 

4,460 

73,300 

16 

5,518 

28 

4,057 

65,150 

13 

4,825 

27 

4,729 

70,000 

21 

6,890 

29 

6,081 

104,000 

26 

8,497 

34 

7,791 

46,117 
Oil  exported. 

11 

3,803 

40 

9,724 

49,547 

9 

2,779 

26 

6,538 

49,022 

14 

4,687 

18 

3,999 

36,776 

18 

6,300 

7 

1,903 

30,106 

2 

704 

6 

1,622 

27,863 

2 

737 

17 

3,566 

44,11» 

33 

6,975 

53,670 

... 

•  .a 

46,211 

... 

... 

49,878 
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Year. 


Veasels. 


Tonnage. 


Valne  of  OQ 
Exported. 


No.  of 


1869 
1860 
1861 
1862 
1863 
1864 

1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 


9 

10 

16 

17 

16 

19 

19 

18 

16 

13 

13 

12 

11 

11 

10 

10 

8 

7 

6 

7 

6 

4 

3 


2,267 
2,428 
3,996 
4,364 
3,446 
4,917 
4,917 
4,766 
4,088 
3,626 
3,626 
3,295 
3,166 
3,166 
2,780 
2,780 
2,367 
2,014 
1,746 
2,014 
1,480 
1,161 
783 


£ 
63,600 
67,360 
60,230 
60,730 
80,175 
19,926 
Produce  brought  into  Port. 


38,000 
22,800 
52,646 
48,910 
36,880 
46,360 
27,420 
44,000 
30,780 
12,466 
41,740 
31,606 
16,920 
13,426 
12,046 
22,120 
19,096 
14,685 
11,716 
12,600 

6,160 
10,460 

6,166 


229 
246 
395 
415 
376 
470 
488 
444 
389 
315 
315 
324 
321 


296 
196 
168 
161 
167 
124 
99 
70 
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DO  THE  CHANGES   OF  THE  MOON  AFFECT  THE 

RAINFALL  P 

Bt  E.  C.  Nowbll,  Hon.  Mbmbbb  Eoyal  Statistical 

SOOIBTT. 

The  idea  that  the  changes  of  the  moon  do  affect  the 
rainfall  has  widely  prevailed  from  the  earliest  ages.  Thtu 
the  Boman  poet  Yirgil  : — 

"  And  that  by  sure  prognostics  we  ma^  know 
Both  heat  and  rain  and  cold-compelling  winds. 
The  Sire  himself  has  fixed  the  monthly  course 
Of  lunar  indications ;  by  what  sign 
To  read  the  sinking  south  ;  what,  oft  observed. 
Should  teach  the  farmer  to  retain  his  herds 
Within  the  sheltered  precincts  of  the  stall." 

Georg  L,  351  seqq.,  Dear's  trans. 

"  Nor  less  are  showerless  suns  and  open  sky 
Serene  bv  certain  sisns  fore-known  ;  for  then 
Nor  dimly  seem  the  olunted  stars  to  shine, 
Nor  rises  Luna  to  her  brother's  beams 
Indebted  :  then  nor  through  the  vault  of  heaven 
Sail  fleecy  clouds  ;  nor  to  the  genial  beam 
Do  Thetis'  halcyons  spread  their  amre  wings. 
•  ♦  •  ♦ 

When  the  moon. 
Collecting  first  her  renovated  fires, 
A  gloomy  mist  within  her  horns  includes, — 
Then  on  the  husbandman  and  on  the  deep 
Impends  a  heavy  rain  ;  but,  if  she  rise 
Her  face  suflPused  with  virgin  blushes,  wind 
Awaits  ;  the  wind  on  Rolden  Phoebe's  cheek 
Ever  excites  a  blush ;  out  should  she  take 
At  her  fourth  rising  (mark  the  surest  sign) 
Her  course  through  heaven's  »therial  way  with  clear 
Unclouded  aspect,  nor  with  horns  obtuse. 
Then  that  whole  day  and  those  from  thence  derived. 
E'en  to  the  finished  month,  shall  roll  exempt 
From  wind  or  rain ;  and,  on  the  diore  secure. 
The  etorm-scaped  mariner  shall  pay  his  vows 
To  GlaucoB,  Panope,  and  Ino's  son." 

lb.,  303  seqq. 

Ages  before,  the  Babylonian  Government  astronomers  in 
their  reports,  which  they  furnished  daily,  have  such  entries  as 
these  respecting  the  supposed  influence  of  the  heavenly  bodies 
on  the  weather : — 

"  The  star  of  the  upper  sphere  aforesaid  causes  fog  and 
rain." 

<«  The  star  Lulu  portends  ext-ended  mists." 

"The  star  of  the  Wolf  portends  tempest." 

"The  stars  at  sunrise  are  for  windy  rain  and  flood." 
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Sailors  especially  are  great  belieyers  in  the  influence  of  thoi^ 
moon  on  the  weatner. 

I  believe  it  will  be  found  that,  where  ideas  have  become 
deeply  rooted  and  widely  spread,  it  is  very  seldom,  if  ever». 
that  they  have  not  some  foundation  in  fact,  though  the  fact 
may  have  been  distorted,  and  the  truth  more  or  less  obscured. 

We  have  been  assured,  however,  by  some  whose  names 
carry  great  weight,  and  whose  statements  on  such  matters 
we  should  not  venture  to  question,  except  on  the  dearest 
evidence,  that  the  popular  notion  is  a  mere  delusion,  and 
that  the  moon's  changes  have  no  influence  on  the  weather. 

Dr.  B.  J.  Mann,  vice-president  of  the  Meteorological 
Society,  in  an  article  on  **  High  Cloudd  and  Moonshine,"  in 
"  Science  for  All,"  part  52,  says : — "  Amongst  the  long 
prevalent  notions  that  have  been  held  concerning  the  changes 
of  the  weather,  there  are,  perhaps,  none  that  have  been  more 
generally  entertained  and  cherished  than  those  which  connect 
them  with  what  are  termed  the  changes,  or,  in  other  words,, 
recurring  phases  of  illumination  of  the  mooo.  These  notions, 
in  all  probability,  were  in  the  first  instance  derived  from  the 
accidental  coincidence  of  certain  marked  conditions  of 
weather  with  particular  aspects  of  the  moon,  and  from  the 
natural  tendency  which  exists  in  the  minds  of  superficially 
instructed  people  to  ascribe  to  the  heavenly  bodies  a  power 
over  human  events.  A  very  few  words  of  comment  will^ 
nevertheless,  suffice  to  expose  the  fallacy  of  this  illusion.  The 
proposition,  however,  to  which  these  remarks  are  addressed  is^ 
it  must  be  remarked,  not  simply  and  in  a  general  sense  that 
the  moon  affects  the  weather  experienced  upon  the  earth,  but 
that  the  mere  aspects  of  the  moon's  varying  illumination  exert 
an  especial  influence  upon  the  weather  of  each  particular 
locality  and  spot. 

'*  The  utter  irrationality  and  absurdity  of  this  idea  becomes 
apparent  at  a  glance  the  instant  it  is  connected  with  the 
obvious  fact  that  the  earth  is  a  rotating  and  not  a  fixed  globe. 
Assuming,  for  the  mere  purpose  of  illustration,  that  it  were 
true  the  new  moon,  the  half  moon,  and  the  full  moon 
produced  some  especial  state,  whether  of  storm  or  of  calm^ 
whether  of  rain  or  of  dryness  upon  some  given  spot  on  the 
earth,  as  this  passes  round  in  front  of  the  sun-illumined 
orb,  it  is  manifest  the  same  influence  must  continue  to 
be  exerted  entirely  round  the  earth  during  the  subsequent 
twenty-five  hours  in  which  the  terrestrial  sphere  whirls 
completely  round  before  the  moon ;"  and  so  on.  Further  on, 
he  says : — "  If  the  phases  of  the  moon  affected  the  weather, 
it  is  obvious  that  the  same  weather  would  prevail  wherever 
analogous  relations  to  the  moon  obtained. 

**  The  moon,  as  a  matter  of  fact,  does  produce  a  physical 
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influence  upon  the  earth,  but  it  is  an  influence  of  an  altogether 
different  kind  to  the  one  which  is  implied  by  this  popular 
piece  of  weather  delusion;  it  is  the  influence  which  is  so 
grandly  expressed  in  the  diurnal  roll  of  the  tides  of  the  sea, 
and  which  is  due  to  the  inter-action  of  the  lunar  and  terrestrial 
mass."  lu  regard  to  the  tides  the  same  writer  tells  us :  "  It 
is  the  moon  which  is  operative  in  bringing  about  the  result, 
and  not  the  '  phases '  or  appearance  of  the  moon." 

But,  we  may  ask,  is  not  the  distinction  here  drawn  between 
the  moon  herself  and  her  "  phases  "  rather  one  of  words  than 
of  things  ?  If  the  moon's  changes  of  position,  which  we  call 
her  "  phases,"  cause  corresponding  changes  in  the  weather, 
there  certainly  would  be  good  reason  for  associating  such 
changes  with  the  phases  under  which  they  occur,  whether  the 
popular  mode  of  stating  the  fact  were  strictly  correct  or  not. 

Br.  Mann  goes  on  to  say :  **  Now,  there  can  be  no  question 
that  the  moon  does  produce  a  somewhat  similar  effect  upon 
the  atmosphere  to  that  which  it  exerts  upon  the  sea.  As  it 
goes  round  the  earth,  and  as  the  earth  whirls  upon  its  axis  in 
&ont  of  the  attendant  orb,  a  tidal  swell  is  called  up  in  that 
part  of  the  atmosphere  which  is  most  immediately  opposite 
and  nearest  to  the  lunar  mass  ;*  and  this  tidal  wave  in  the  air 
undoubtedly  is  accompanied  by  some  change  of  physical 
state  which  would  involye  alteration  of  pressure,  and  which 
would  be  to  that  extent  indicated  by  the  barometer,  and 
would  tend  to  produce  movement  in  the  air  or  wind,  and  such 
weather  change  as  is  attendant  upon  wind.  But  all  this,  it 
will  be  observed,  has  nothing  whatever  to  do  with  the  phases 
or  changes  of  the  moon.  The  effect,  whatever  it  may  be,  is 
precisely  the  same  whether  the  moon  is  new,  or  half 
illuminated,  or  full.  It  is  determined  and  measured  only  by 
the  revolution,  distance,  and  mass  of  the  moon,  and  by  the 
dimensions  and  rotation  of  the  earth."  But  the  inference  is 
drawn  irom  certain  observed  facts  ''  that  the  heat  reflected 
from  the  full  moon  does  exert  a  palpable  effect  upon  the 
atmosphere,  although  it  does  not  penetrate  to  the  solid 
surface  of  the  earth ;"  and  Sir  John  Herschel  is  said  to  have 
noticed  "  how  very  commonly  the  nights  of  the  full  moon  at 
the  Cape  of  Good  Hope  were  absolutely  cloudless  and  clear ;" 
and  this  observation,  we  are  informed,  is  confirmed  by  the 
experience  of  nearly  nine  years  of  the  author  of  the  article 
firom  which  I  have  quoted  in  the  neighbourhood  of  Natal. 

Dr.  Lardner,  in  his  **  Weather  Prognostics  "  (Museum  of 
Science  and  Art,  voL  I.  p.  80),  after  reviewing  the  investiga- 
tions of  different  persons  on  the  subject  of   the  moon's 

•  One  cannot  help  noticing  the  remarkable  coinddence  between  the  words  of  the 
Bndent  poet  already  quoted,  /hUrit  radiit  obnoxia  Luna,  and  those  of  the 
exponent  of  modem  sdenoe. 
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influence  on  the  weatlxer,  obserrea :  ''  Those  who  are  impressel 
with  the  feeling  that  an  opinion  so  universaUj  entertained, 
even  in  countries  remote  from  each  other,  as  that  which 
presumes  an  influence  of  the  moon  over  the  weather,  must 
have  some  foundation,  will  do  well  to  remember  that  against 
that  opinion  we  have  not  here  opposed  mere  theory.  Nay, 
we  have  abandoned  for  the  occasion  the  support  that  science 
might  afford^  and  the  light  it  might  shed  on  the  negative  of 
this  question,  and  have  dealt  with  it  as  a  mere  question  of 
fact.  It  matters  little,  so  far  as  this  question  is  concerned, 
in  what  manner  the  moon  and  sun  may  produce  an  ef^t  on 
the  weather,  nor  even  whether  they  be  active  causes  in 
producing  such  effects  at  all.  The  point,  and  the  only  point 
of  importance  is,  whether  regarded  as  a  mere  maiter  of  fwet^ 
any  such  correspondence  between  the  changes  of  the  moon 
and  those  of  the  weather  exist,  as  is  popularly  supposed? 
And  a  short  examination  of  the  recorded  factfl  proves  that  It 
DOES  NOT."  And  Dr.  Ball,  Boyal  Astronomer  of  Ireland,  in 
his  ''  Story  of  the  Heavens,"  published  in  1886,  p.  59,  says : 
**  There  is  one  widely  credited  myth  about  the  moon  which 
must  be  regarded  as  devoid  of  real  foundation.  The  idea 
that  the  moon  and  the  weather  are  connected  has  no  doubt 
been  entertained  by  high  authority,  but  careful  comparison 
has  shown  that  there  is  no  definite  connection  between  the 
two."  I  venture  to  think  that  the  results  which  I  shall 
bring  before  the  members  of  this  Society  will  show  that  these 
opinions  are  premature,  and  will  have  to  be  modified,  and 
that,  after  all,  the  popular  persuasion  is  not  without  some 
foundation  in  fact. 

Seeing  that  the  statements  of  scientific  men  and  the 
popular  notions  on  the  subject  of  the  moon's  inflnenceon  the 
weather  seemed  to  be  at  variance,  I  resolved  to  investigate  tiie 
matter  for  myself ;  and  aoeordingly  in  1880 1  began  to  keep  a 
meteorological  journal  in  a  roogh  way,  and  have  eonidnued  it 
np  to  the  premnt  time.  Tliere  is  only  one  hiatus  of  abont  s 
fortnight,  caosed  by  my  absence  from  home.  Having  now 
ten  years'  observations  to  work  upon,  I  thought  I  might  saf dy  ' 
proceed  to  ascertain  whttt  eonelusions  might  be  drawn  fxfo^ 
them>  and  with  that  view  prepared  table  B  appended  to  tllia 
paper. 

It  should  be  mentioned  that  every  fall  of  rain,  however 
slight,  unless  unintentionally  omitted,  is  recorded ;  and  that 
rain  is  noticed  in  the  tables  only  on  the  first  day  on  which  it 
occurs  in  connection  with  any  particular  change.  When, 
therefore  two  or  more  rain-days  come  together^  only  the  first 
is  tabulated,  the  others  being  omitted :  but  when  Sr  break'  of 
a.  whole  day  occurs,  any  subsequent  fall  of  rain  is  treated  as 
distinct,  and  tabulated  accordingly. 
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I  hare  thoufiflit  it  better  nbt  to  go  beyond  the  seventh  dar, 
-since  it  is  only  oci^sionallj  that  the  interval  between  one 
<iiange  of  the  moon  and  another  extends  beyond  that  day. 

By  way  of  testing  the  accuracy  of  my  own  observations,  I 
constrncted  another  table  (A)  on  the  same  principles,  f  roni 
the  data  famished  by  the  late  Mr.  F.  Abbott,  and  published 
in  the  papers  of  tlus  Society,  taking  in  the  previous  ten 
years,  from  1870  to  1879  inclusively.  If  the  two  tables  be 
thrown  into  one,  t&ey  will  embrace  a  period  of  twenty  years, 
from  1870  to  1889.  In  Mr.  Abbott's  tables,  as  printed,  I 
found  two  gaps,  one  of  a  month,  and  another  of  a  fortnight, 
but  was  fortunately  able  to  supply  the  omissions  from  the 
meteorological  journal  kept  by  Mr.  W.  E.  Shoobridge,  which 
he  was  kind  enough  to  leave  in  my  hands. 

My  observations,  as  thus  tabulated,  give  the  following 
results  for  the  ten  years  from  1880  to  1889. 

Taking  first  the  totals  opposite  to  each  day,  without 
reference  to  the  nature  of  the  moon's  changes,  we  find  that 
the  number  of  times  on  which  rain  commenced  in  the 
decennium  as  a  whole  was'  as  follows  : — 

On  the  day  of  the  change        114 

second  day    „  103 


third 
fourth 
fifth 
sixth 
seventh  „ 


98 
92 
88 
73 
82 


It  will  be  seen  that  the  number  on  the  day  of  change  is 
considerably  in  elcess  of  the  number  on  any  of  the  other 
days,  being  at  the  ratd  of  18  per  cent,  nearly  of  the  whole 
number  (650)  on  the  seven  days,  while  the  next  highest  is 
only  about  16  per  ceht. 

The  ooirespondiDg  numbers  for  the  period  1870-79  were : — 
Ob'  the  day.  of  the  change 
„.     seoOiidday;   „ 
„     third 


fourth  , 
fifftii      , 
sixtff 
sevdnth 


135 

80 

97 

81 

93' 

83 

84 


Here  again  we  find-  the  largest  number  on  the  day  of  the 
change.  But  in-  regard  to  the  other  days,  the  two  perioder 
vary.  In  the  first  decennium  (1870-79)  tiie  next  largest  was 
on  the  third  day ;  in  the  second  decennium  (1880-89),  on  the 
second. 

The  proportion  which  the  numbers  on  the  day  of  change 
bore  to  the  total  (653)  on  aH  the  seven  days  in  the  first 
j»eriod  was  nearly  21  per  cent. 
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In  the  second  decennium  (1880-89)  it  was  found  that  the 
next  largest  figure  was  that  opposite  to  the  second  day; 
while,  in  the  first  decennium,  the  next  largest  was  in  connec- 
tion with  the  third  daj.  Taking  the  two  periods  together 
the  relative  frequency  of  rain  in  the  twenty  years  woi^d  be 
as  follows : — 


First  day  of  change 
Second  day         „ 
Third        „          „ 

Fourth 

M 

19 

Fifth 
Sixth 
Seventh 

99 

99 
99 
99 

1,303 

Thus,  it  appears  that  48  per  cent,  of  the  rainfalls,  as  here 
noted,  occurred  on  the  first  three  days  of  the  moon's  changes, 
being  only  2  per  cent  less  than  in  the  remaining  four  days. 
It  wUl  be  observed  that  the  numbers  are  appreciably  smaller 
on  the  sixth  and  seventh  days. 

Taking  now  the  totals  under  each  of  the  moon's  quarters, 
in  the  two  periods,  we  get  the  following  results : — 

1880-89. 

/Last  quarter,  159 

Total  number  of  initial  rainfalls  J  New  moon,      165 

in  the  whole  period  in  j  First  quarter,  167 

(^  Full  moon,      162 
1870-79. 

Z' Last  Quarter,  177 

Total  number  of  initial  rain&lls  \  New    Moon,  146 

in  the  whole  period  in  1  First  Quarter,  177 

CFuU  Moon,    150 

So  far  as  these  periods,  taken  separately,  go,  we  cannot 
discover  any  law  of  relation  between  the  changes,  or  quarters^ 
of  the  moon,  and  the  rain-fall ;  but  when  we  combine  ^the 
totals  of  the  two  tables  and  take  the  whole  period  of  twenty 

J  ears,  the  result  is  similar  to  that  which  we  get  from  the 
itter  of  the  two  decennial  periods  (1870-79),  Uie  numbers 
for  the  twenty  years  being : 

Last  Quarter  ...    836 

New  Moon  ...  •  311 

First  Quarter  ...    844 

Full  Moon  ...     312 
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The  difference  between  the  two  pairs,  the  first  and  last 
quarters  on  the  one  hand,  and  the  new  and  full  moon  on  the 
other,  are  so  marked,  as  at  once  to  suggest  the  idea  that  it  is 
not  altogether  due  to  chance.  If  this  be  so,  then  there  is  a 
greater  probability  of  rain  occurring  at  the  first  and  last 
quarters  than  at  tne  new  and  full  moon. 

In  mj  enquiries  I  have  not  given  any  attention  to  the 
question  how  far,  if  at  all,  the  rain-fall  is  affected  by  the 
moon's  apogee  or  perigee.  But  it  is  only  reasonable  to 
suppose  tnat,  if  the  greater  or  less  proximity  of  the  moon  to 
the  earth  affects  the  tides,  it  must  also  cause  some  correspond- 
ing modification  in  those  conditions  of  the  atmosphere  which 
regulate  the  suspension  and  condensation  of  moisture  in  the 
upper  regions. 

Lardner,  in  the  work  above  cited,  tells  us  that  Toaldo,  from 
a  comparison  of  45  years'  observations  at  Padua,  found  that 
in  every  six  passages  of  the  moon  through  perigee  there 
were  five  changes  of  weather,  and  in  every  five  through 
apogee  there  were  four  changes  of  weather  (p.  72) ;  and 
that  Professor  Pilgrim,  from  a  25  years'  series  of  observa- 
tions at  Vienna,  arrived  at  the  result  that  the  influence  of 
perigee  is  greater  than  that  of  any  of  the  phases,  while  the 
influence  of  apogee  is  equal  to  that  of  the  quarters  and 
full  moon,  and  greater  than  that  of  the  new  moon  (p. 
73).  But  Lardner  considers  that  the  mode  in  whidi 
these  conclusions  were  reached  was  such  as  to  throw 
some  doubt  upon  the  results.  He  seems  to  attach  more 
weight  to  the  investigations  of  M.  Schubler,  who,  from 
observations  taken  at  Munich,  Stuttgard,  and  Augsburg,  for 
28  years,  found  that  during  the  seven  days  nearest  to  perigee 
it  rained  1,169  times,  and  during  the  seven  days  nearest 
to  apogee,  only  1,096  times.  ''Thus,"  remarks  Lardner, 
^aderis  parHms,  the  nearer  is  the  moon  to  the  earth  the 
greater  would  be  the  chances  for  rain"  (p.  75). 

Further  on  he  says :  "  From  all  that  has  been  stated  it  can 
scarcely  be  denied  that  there  exists  some  correspondence 
between  the  prevalence  of  rain  and  the  phases  of  the  moon. 
What  that  exact  correspondence  is,  remams  for  more  extended 
and  accurate  observations  to  inform  us ;  but  meanwhile  it 
may  be  safely  af&rmed  that  it  is  not  such  as  to  constitute  a 
prognostio  in  any  sense  approaching  to  that  in  which  it  has 
4)een  popularly  adopted."     (lb,) 

With  this  I  entirely  agree ;  and,  so  far  as  the  foregoing 
enquiries  enable  us  to  pronoimce  an  opinion  on  the  subject, 
the  only  thing  which  we  can  with  any  safety  assert  with 
regard  to  this  subject,  is,  that  there  is  a  greater  probability 
of  having  rain  on  the  first  than  on  any  succeeding  day  of  any 
of  the  moon's  changes. 
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T)ie  enquiry,  the  results  pf  wjliich  IJ^ye  thus  attwnptjsd  io- 
put  before  t^e  members  of  tibi^s  Bpcietjr,  "will,  I  hppe^  be  fotmd 
to  be  of , some  yalue,  however  slight^  as  a. contribution  towai^ 
the  investigation  joi  ^n  obscure  bi|t  .highly  interestiiu^ 
sujbject. 

Perhaps  these  remarks  jni^  i^idijioe  o|;hei)s»;^ove  ecpAP^^t^ 
to  pursue  the  enquiry  in  a  more  sdent^c  no^ner,  j^nd  more 
exhaustively,  tha^  I  have  been  able  to  do. 

It  will,  of  course,  be  understood  that  ^e  inferenoes  deduced 
from  the  appended  tables  are  intended  to  apply  only  to  t)ie 
place  where  the  observations  wore  made/namely— 'i^obart  and 
its  vicinity.  We  mp,y  expect  to  get  different  results  from 
similar  observations  at  other  places,  and  it  remains  to  be  seen 
whether  the  same  laws  hold  good  elsewhere  under  different 
conditions,  or  whether  they  are  so  far  modifi^  by  local 
circumstances  that  each  place,  or  gn>tQ>  of  places,  has  a  law 
of  its  own. 

In  a  work  which  I  was  reading  a  short  time  si4ce,  I  cam^ 
upon  this  passage : — "  It  is  a  scientific  fact  that  virtue  and 
vice  are  resultant  upon  the  changes  of  weather.  The  police 
of  Buenos  Ayres  find  that  quarrelling  and  bloodshed  are 
more  frequent  when  the  wind  blows  from  the  norths  that  a 
sort  of  moral  derangement  prevails  while  it  continues.  The 
'  scientific  explanation  offered  is,  that  this  arises  from  some 
malaria  engendered  in  the  marshes  over  which  the  wipd 
passes."     (W.  J.  Acomb,  Larger  Hope  Lectures,  156.) 

This  opens  up  a  wide  field  of  study  which  has  not,  as  far  as 
I  know,  been  systematically  cultivated.  The  present  age 
stands  out  prominently  as  one  of  disinierment.  Buried  cities, 
such  as  Nineveh,  Babylon,  Herculaneum,  Pompeii,  Troy,  have 
been  unearthed  ;  lost  languages  and  literature  have  been 
restored.  If  the  same  meUiod  of  enquiry  be  applied  to 
immaterial  things  there  can  be  no  doubt  that  similar  results 
will  follow.  If  we  closely  examine  many  of  the  things  which 
in  past  times  were  devoutly  believed,  but  which  most  people 
in  these  days  look  upon  as  exploded  errors,  we  shall  find  that, 
just  as  gold  is  embedded  in  quartz  and  has  to  be  separated 
from  it,  in  these  old  notions  there  are  truths  which  only 
require  to  be  set  free  from  the  misconceptions  which  were 
associated  with  them  to  be  recognised  as  scientific  facts. 
Take,  for  instance,  lunacy.  The  idea  was  that  the  aberration 
of  mind  so-called,  was  occasioned  by  some  malign  influence  of 
the  noLOon.  increased  knowledge  has  shown  that  the  causes 
oi  insanity  are  very  various,  and  that  the  moon  has  little,  if 
anything,  to  do  with  them ;  but  if  I  am  not  mistaken,  many 
mad  people  are  peculiarly  affected  at  certain  states  of  the 
moon,  and  the  observation  of  this  £a«ct  may  have  led  to  the 
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aagiimption  tiiat  tbe  moon  was  the  cause  of  fhe  fisease.  We 
hare  seen  tfait  she  does  prodaoe  stich  aa  effect  upon  tbe 
atmosphere  as  to  bring  on  rain  under  certain  conditions. 
Bnt  ftft  the  organism  of  ooth  men  and  ft-ninrmla  [a  .affected lijr 
changes  of  weather,  and  as  such  changes  are,  more  or  less, 
brought  about  by  lunar  action,  it  follows  of  necessity  that 
the  moon  does  exercise^  a  certaiB  amonnt  of  control  over  the 
bodies  and  minds  of  liying  things,  though,  doubtless,  not  in 
the  way  and  to  the  extent  formerly  imagined.  Many  persons 
of  sensitive  temperament  are  powerfully  affected  by  moon- 
light; and  we  can  easily  understand  how  .much  greater  the 
impression  must  be  when  the  mind  is  off  its  balance. 

Take,  again,  astrology.  Of  course,  none  of  us  believes  in 
astrology,  as  commonly  understood — that  is,  we  do  not  believe 
that  men's  future  destinies  can  be  read  in  the  stars  in  the 
same  way  as  Ae  astrologers  pretended ;  but  I  think  there  are 
grounds  for  acbnitting  that  tne  stars  may,  like  the  moon,  only 
in  a  less  degree,  haveaninfluenceon  human  affairs.  Someyears 
ago  (in  1876)  it  was  predicted  that  a  rare  conjunction  of  the 
greater  planets  would  cause unusualperturbationsonour  earth; 
and  certainly  in  the  last  ten  years  there  have  been  greater 
disturbances  in  the  physical  worid  than  have  ever  occurred 
before  in  my  time.  And  in  the  moral  world  there  have  been 
corresponding  disorders.  It  is  quite  conceivable  that  these 
abnormal  phenomena  may  have  had  their  origin  in  some 
changes  of  the  other  planets  in  relation  to  tiie  earth,  altering 
the  force  of  their  attraction,  and  so,  perhi^w,  the  magnetic 
condition  of  our  globe.  Whatever  affects  our  physical  state 
produces  a  corresponding  change  in  the  mind  and  its  affec- 
tions, and  thus  many  of  the  remarkable  tendencies  of  our 
time  may  be  the  result  of  atmospheric  or  telluric  influences 
due  to  some  obscure  changes  occurring  elsewhere  in  the 
universe  of  which  we  form  a  part  If  it  be  true,  as  modem 
science  teaches,  that  the  whole  of  creation  is  so  bound  together, 
and  so  finely  adjusted,  that  whatever  takes  place  anywhere 
produces  some  effect  on  every  other  portion,  we  need  not 
stumble  at  the  thought  that  the  vast  masses  of  matter  which 
whirl  round  the  centre  of  our  system  may,  by  their  changes 
of  position,  alter  the  condition  of  things  on  our  planet,  and 
so  have  an  influence  upon  our  physic^d,  moral,  social  and 
spiritual  life. 

If  this  be  so,  then  it  will  be  within  the  province  of  science 
to  extend  its  researches  in  this  direction,  in  order  to  discover, 
if  possible,  what  are  the  exact  nature  and  limits  of  the 
influence  exerted  upon  the  earth  and  its  inhabitants  by  the 
moon  and  the  remoter  planets — the  lesser  forces — as  well  as 
by  the  great  central  source  of  power — ^the  sun  itself. 
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TABLES. 
Nuiober  of  days  on  whidi  rain  began  to  &il  in  the  two 
decennial  periods,  1870-79  and  ISSO-Sd,   in  connection  with 
the  changes  of  the  moon  :*- 

A.      1870-79. 


D»TBO{Mld 

the  Moon's 
dukngea. 

LMt 

QuMter. 

New  Moon. 

Fine 
Quarter. 

Full  Moon. 

Total 

1 
2 
8 
4 
5 
6 
7 

87 
20 
22 
19 
27 
21 
18 

87 
19 
24 
18 
25 
22 
20 

85 
21 
28 
24 
28 
17 
24 

26 
20 
28 
20 
18 
28 
27 

186 
80 
97 
81 
98 
88 
84 

— 

159 

165 

167 

162 

658 

B.    1880-89. 


Says  of  and 

following  the 

Moon'i 

Changes. 

Laat 
Quarter. 

KewMoon. 

First 
Quarter. 

Full  Moon. 

TUaL 

1 
2 
3 
•    4 
5 
6 
7 

29 
28 
25 
26 
24 
18 
27 

24 
27 
21 
27 
18 
17 
12 

84 
25 
81 
17 
26 
16 
28 

27 
28 
21 
22 
20 
22 
15 

114 
108 
98 
92 
88 
78 
82 

— 

177 

146 

177 

150 

650 
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PEOVISIONAL     AID     TO    THE     STUDY    OP    THE 
TASMANIAN    MOLLUSCA. 

By  R  M.  Johnston,  P.L.S. 

'  The  student  of  Conchology  in  Tasmania  labours  under 
many  disadvantages,  owing  to  the  circumstance  that  the 
descriptions  of  the  various  species  inhabiting  our  waters  are 
scattered  widely  in  various  publications  of  Europe  and 
America,  while  nearly  half  of  the  number  of  the  principal  type 
species  are  deposited  in  foreign  museums,  and  are  therefore 
inaccessible  for  purposes  of  reference  to  local  students. 

Before  we  can  rest  satisfied  with  the  existing  classification 
of  many  species  there  is  much  careful  work  to  be  done ;  for  it 
is  well  known  that  the  specific  descriptions  of  the  earlier 
distinguished  collectors  who  accompanied  expeditions  to  our 
seas,  are  often  too  meagre  to  satisfactorily  distinguish  or 
separate  them  from  many  allied  distinct  species  subsequently 
discovered.  Such  accidental  collections,  too,  very  naturally 
contain  many  forms  belonging  to  widely  variable  species,  and 
ihe  individuals,  of  necessity  taken  by  them  as  types,  do  not 
always  present  the  most  suitable  characters  which  would  serve 
to  distinguish  the  central  type  of  a  widely  variable  species, 
and  hence  the  local  observer,  unable  to  refer  to  original  types 
described,  is  often  puzzled  or  uncertain  in  his  determinations. 

It  would  be  well,  therefore,  to  follow  the  example  of 
New  Zealand,  in  making  up  a  duplicate  collection  of  our 
shells  as  complete  as  possible,  and  thereafter  submit  one  of 
them  to  a  well-known  European  authority  like  Ed.  Yon 
Martins,  who  would  critically  examine  and  compare  them 
with  original  types  in  European  collections,  and  submit 
a  critical  report  for  the  guidance  of  local  workers.  Such 
a  course  has  already  been  adopted  by  New  Zealand  under 
the  guidance  of  Professor  Hutton,  one  of  the  ablest 
authorities,  and  certainly  one  of  the  most  energetic 
naturalists  in  Australasia;  an  example  which  Tasmania 
would  do  well  to  follow.  If  Messrs.  Legrand,  Petterd  and 
Beddome,  who  have  so  ably  worked  in  this  branch  of  science 
in  Tasmania,  and  who  possess  the  best  local  collections,  were 
to  engage  in  a  work  of  this  kind  under  the  auspices  of  the 
Boyal  Societv  of  Tasmania,  I  am  satisfied  that  the  very  best 
results  would  be  attained,  and  we  would  then  prepare  the  way 
for  the  publication  of  a  work  on  Tasmanian  MoUusca  that  we 
could  puice  thorough  dependence  upon. 

It  wiU  be  observed  that  although  the  whole  of  the  716 
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known  species  contained  in  the  list  prepared  by  me  were 
described  by  over  75  distinct  authors  at  di^erent  times  and  in 
yarious  pablicatioDS,  jet  the  greater  half  (884)  were  described 
hj  five  persoQfl^and  among  tiheae  the  Ber,  J.£lTenafloai«Woodft 
alone  described  212  species,  or  nearly  a  tiiird  of  Oie  whole. 
Following  next  in  order  io  the  work  of  thi«  gifted  nataraliflt 
last  named  (whose  death,  recently,  is  a  loss  wnich  all  Austral- 
asians most  deeply  deplore), conifi  the  names <o{  Lamarck,Beeye^ 
Sowerby,  Petterd,  Cox,  iSeshayes,  Brazier,  Quoy,  A.  Adams, 
Gray,  Beddome  and  Angas,  all  of  whom  score  double  figurea 
aa  regards  the  number  of  species  described  by  then 
respectiyely. 

My  own  contributions  to  local  Conchology  hitherto  have 
been  mainly  confined  to  the  Fossil  Mollosca,  although  I  haye 
been  enabled  to  giye  the  results  of  long  extended  obseryations, 
and  haye  added  9  new  species  to  the  list,  in  yarious  papers 
contributed  at  different  times  to  this  Society.  Taking  the 
names  of  Teuison-Woods,  Petterd,  Cox,  Brazier,  and  Beddome, 
as  local  workers,  we  haye  some  reason  to  be  proud  of  their 
accomplishments,  for  although  later  in  the  field,  and  only 
numbering  5  out  of  the  75  authors  of  species,  they  haye 
between  them  described  nearly  half  the  number  of  all  the 
known  Tasmanian  species. 

The  labours  of  the  Bey.  J.  £.  Tenison- Woods,  FJLS^  etc^ 
deserye  special  reference,  for  his  writiogs  in  all  branches  of 
Australasian  Natural  History  are  so  numerous  and  yaluable 
that  they  form  in  themselyes  a  considerable  library.  Anaxt 
from  his  many  works  published  in  the  proceedings  of  kindred 
societies  in  Australia  and  New  Zealand,  his  interesting 
yolume  published  many  years  ago  on  the  Geology  of  South 
Australia,  and  his  fine  work  on  the  Fishes  and  Fisheries  of 
New  South  Wales,  he  has  contributed  no  less  than  31 
important  communications  to  the  Boyal  Society  of  Tasmania, 
four  of  which  form  the  chief  source  of  our  information 
concerning  the  marine  and  iresh  water  shells  of  this  Island. 

Nor  must  we  forget  the  labours  of  another  local  worker, 
who  although  not  appearing  among  the  authors  of  species, 
has  perhaps  done  more  for  the  science  of  Conchology  in  this 
island  than  any  other  single  person.  I  refer  to  Mr.  W. 
Legrand.  This  indefatigable  naturalist  may  truly  be  regarded 
as  the  Pioneer  of  Oonchology  in  Tasmania.  He,  assisted  bj 
Dr.  Oox  and  Mr.  Brazier,  published  the  first  really  important 
work  on  Tasmanian  Conchology  in  the  year  1870  (Monograph 
of  Tasmanian  Land  Shells),  which  afterwards  formed  the 
principal  part  of  Mr.  Petterd's  later  monograph  on  the  saame 
subject,  published  in  the  year  1878.  Nor  were  Mr.  Legrand*s 
labours  confined  to  the  land  shells.  For  many  years  he  wbs 
the  only  person  who  possessed  an  extensiye  knowledge  of  our 


37  JSL  M.  J091IAT0N,  V^M-  ^ 

locftl  moQnaca ;  and  aucb  was  his  entbnnamn  and  induitiy  i|i 
the  investigation  of  the  Conchology  ol  Ati3|iralia  generall;^ 
that  Mr.  Woods  regarded  bis  coU^ctipn  in  the  year  1875  to 
'be  ihfi  ".finest  in  tibp  southern  hejmispheie ;"  and  writing  in 
Aeknowledgipent  cf  the  groat  serrices  which  he  rendered  to 
Mmself  in  the  preparation  for  }us  census  of  T^smanian  shelU* 
published  in  1877,  bj  pi^nerouslj  placing  at  his  disposal  the 
whole  of  his  fine  coll0ction,  and  bj  affording  him  the  greater 
benefit  of  his  vast  store  of  \ocai  iirfoxmation,  he  refers  ;to 
ife.  Legrand'fl  monograph  in  the  following  terms : — **  Withm 
the  last  few  vears  Mx.  W.  Legrand  has  published  a  mono- 
graph of  all  the  (then)  known  land  shells,. accoippanied  with 
ortensive  notes  on  Ijie  habits,  and  verj  excellent  fi^ires  of 
the  newer  species.  What  gave  the  work  a  greater  vame^  was 
that  it  was  for  the  most  part  privately  piin^  bj  the  author. 
The  whole  of  the  work  being  done  bj  his  own  hand." 

Next  in  order  of  time  to  Mr.  Legrand  comes  Mr.  Petterd- 
Mr.W.  F.  Petterd,  C.M.Z.S.,  is  a  native  of  Hobart,  Tasmania, 
whose  name  will  ever  stand  a  credit  to  the  land  of  his  birth. 
Almost  self-taught  in  natural  history,  he  has  by  natural  talent 
accomplished  more  and  better  work  than  many  of  the 
Eiuropean  KatumJists,  who  have  had  the  advantages  of 
immediate  reference  to  the  stored  and  classified  collections  of 
the  world's  great  observers.  Mr.  Petterd  is  undoubtedly  the 
**  Tam  Edwards  "  of  Tasmania.  His  love  for  natural  history 
as  a  youth  fortunately  attracted  the  notice  of  our  veteran 
Conchologist,  Mr.  Legrand,  to  whom  Mr.  Petterd,  with  many 
others — myself  among  the  number— owe  a  lasting  debt  of 
gratitude  for  the  kindly  help  and  encouragement  always 
readily  bestowed. 

Mr.  Petterd's  keen  perception,  bright  intelligence,  and 
taxidermioal  skill,  combined  with  a  rare  facility  for  depicting 
the  objects  which  interested  his  attention  by  artistic  drawings, 
soon  gave  him  a  wide  and  thorough  conunand  of  the  principal 
forms  of  local  natural  history  in  Tasmania.  Nor  were  his 
observations  and  collections  of  natural  objects  confined  to  his 
native  country.  He  travelled  as  an  observer  widely  ovc^r 
Australia,  from  Cape  Howe  to  the  Gulf  of  Carpentaria,  and 
was  one  of  the  early  pioneer  explorers  of  New  Guinea  and  the 
Lslands  of  the  Pacific.  His  splendid  collections  made  in  all 
these  regions  have  largely  increased  our  store  of  knowledge 
and  have  enriched  the  principal  Museums  of  Europe, 
Australia  and  America.  As  a  Concholoeist  he  is  best  known 
by  his  fine  "Monograph  of  the  Land  Shells  of  Tasmania,'*  read 
before  this  society  and  published  in  the  year  1879.  This 
work  has  deservedly  obtained  for  him  the  widest  reputation. 
His  contributions  on  Conchology  to  the  Boyal  Society  of 
Tasmania  since  that  time  have  greatly  extended  our  knowledge. 
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and  he  is  now,  I  believe,  engaged  upon  an  elaborate  treatise 
on  the  shells  of  Tasmania,  which  wiU  in  the  future  be  the 
standard  work  of  reference  to  Tasmanian  students. 

The  labours  of  Lieut.  C.  E.  Beddome  have  also  added  largely 
to  our  knowledge,  and  his  contributions  respecting  new  forms 
{17  species),  brought  to  light  by  his  extensive  dreeing 
investigations,  come  very  close  to  those  of  Mr.  Petterd.  Mr. 
Beddome  has  also  contributed  several  interesting  papers  to 
this  Society  on  Gonchology,  and  he  is  now  the  possessor  of 
one  of  the  finest  collections  in  Australasia.  He  prepared  a 
splendid  classified  collection  of  our  shells  for  the  Fisheries 
Exhibition  held  in  London  in  the  year  1887,  for  which  he 
was  awarded  First  Prize  and  a  Gold  Medal. 

Nor  must  we  forget  in  this  place  the  valuable  work  of  the 
Eev.  H.  D.  Atkinson,  of  Circular  Head.  This  gentleman  has 
for  many  years  been  a  most  enthusiastic  collector.  Some  of 
the  most  interesting  forms  contained  in  the  Bev.  J.  E. 
Tenison-Woods*  "Census,"  were  brought  to  light  by  Mr. 
Atkinson,  who  was  the  first  person  in  Tasmania  who  extended 
bis  researches  into  the  deeper  waters  by  means  of  the  dredge. 
At  the  time  Mr.  Woods  was  preparing  his  "Census,"  Mr. 
Atkinson  was  the  only  person  in  Tasmania  who  sought  for 
novelties  in  this  way. 

The  labours  of  Mr.  B.  Dyer,  of  Hobart,  Mr.  B.  Gunn,  and 
Mr.  A.  Simson,  of  Launceston,  as  collectors,  are  also  worthy 
of  special  notice  in  this  place. 

Since  the  appearance  of  the  Bev.  J.  E.  Tenison-Woods' 
Catalogue  of  Tasmanian  Shells,  valuable  critical  emendations 
have  been  made  by  Prof.  Tate  and  Mr.  John  Brazier,  and 
these  have  been  availed  of  by  me  in  the  preparation  of  the 
Classified  List  attached  to  this  paper.  These  gentlemen  have 
also  largely  contributed  in  the  extension  of  our  knowledge  of 
the  MoUusca.  Mr.  Brazier's  contributions  to  our  knowledge  of 
the  land  and  fresh  water  shells  are  especially  extensive. 

In  the  following  pages  I  have  given  a  fairly  comprehensive 
account  of  the  bibliography  of  the  subject,  and  for  the 
convenience  of  local  students  who  are  not  in  possession  of 
works  of  reference,  I  have  added  a  part  devoted  to  the 
description  of  the  various  families,  mainly  based  upon  the  late 
<J.  W.  Tryon's  splendid  work  on  "  Structural  and  Systematic 
Conchology^'*  (April,  1884.)  To  afford  additional  facilities  to 
such  students,  I  have  also  prepared  an  artificial  key  to  the 
classes,  families,  and  genera,  which  I  hope  will  prove  to  be  of 
service.  In  the  preparation  of  this  key,  I  have  been  greatly 
aided  by  a  similar  key  prepared  by  IProf.  Hutton  for  his 
excellent  work  on  the  Conchology  of  New  Zealand,  (Manual 
of  the  New  Zealand  Mollnsca,)  published  in  the  year  1880. 

In  conclusion,  I  may  add  that  this  contribution  can  only  be 
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considered  merely  as  a  provisioDal  aid  to  students  of 
Tasmanian  Concholog^ ;  but  it  is  hoped  it  may  serve  a  useful 
purpose  until  such  tune  as  a  more  complete  work  makes  its 
appearance.  No  doubt  it  is  possible  I  have  failed  to  notice 
recent  minor  contributions  which  may  have  appeared  in 
foreign  publications,  and  in  the  compilation  from  so  many 
sources,  I  may  have  allowed  some  errors  to  creep  in,  but  I 
think  these  are  few  and  unimportant,  and  will  not  materially 
interfere  with  its  general  usefulness. 


ASTIFICIAL  KEY  TO  THE  FAMILIES. 

I.  MAEINE  UNIVALVES. 

GASTEROPODA. 

(1.)  Shell  regularly  spiral, 
(a.)  Shell  fimfomiy  tapering  to  each  end,  moderately  large. 

Large  anterior  canal,  short,  recurred, 

varices  not  more  than  5  TritonidsB,  viii. 

Canal  straight,  short,  varices  three  or  more       MuricidsB,  vii. 
Canal  usually  straightish  and  long,  no 

varix  Fusidee,  ix. 

Shell  notched  in  front,  ovately  fusiform        Buccinidse,  x. 
Shell  with  columella  plaited,  polished 

aperture,  nearly  as  long  as  the 

shell,  narrow  VolutidsB,  xii. 

Columella    plaited,     aperture     small, 

narrow,  not  exceeding  half    the 

length  of  shell  MitridsB,  xiii, 

Columellaplaited,apertureoblong,  whorls 

cancellated,  last  one  inflated  Cancellaridaa,  xvii. 

Shell  small,  inner  and  outer  lip  crenu- 

lated  interiorly  Columbellid»,  xvi. 

Shell  small,  somewhat  ventricose  and 

rugose,  inner  lip  with  a  posterior 

shming  callosity,  or  blunt  denti- 
form plait,  anterior  canal  short, 

reflected  truncate  Nassidsa,  xi. 

(h»)  Shell  convohde,  the  aperture  nearly  as  long  as  the  shell. 
*Spire  moderate. 
Spire  and  columella  lip  covered  with 

enamel,  shining  Olividse,  xv. 

Small,    coUumela    plaited,    outer    lip 

thickened  in  middle  MargineUidsB,  xiv^ 

Small,    columella    plaited,    aperture, 

rounded  in  front  Tomatellid»,  liii. 
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Sinallyeolxon«Ila  plaited  or  tootbedysplre 

short 
••Spir&^ery  sb^rt. 
Aperture  wit^  a  r«<stirted  canal 
^leU  inversely  conical 
•••  Spire  none. 
Oval,  aperture  narrow 
Sliell  cylindrical,  small 
Small,  white,    pellucid,  last  whorl  ex- 
panded 
Moderate  or  large,  inflated 
Like  BullidcB,  shell  thin,  flexible 

(e.)  Shell  turreted,  elongate  or  wbulaie. 
Outer  lip  indented  near  the  suture,  canal 

long  and  straight 
Shell  elongatedfpolished, richly  coloured, 

shelly  operculum 
Whorls  ribbed,  sutures  deep 
Aperture  channeled   in  front,  subulate 
Aperture  with  an  oblique  notch  in  front 
SheU  awl-shaped,  spirally  striate,  i^r- 

ture  rounded 
Very  small,  milk  white,  polished 
Very    small,    slender,    many   whorled, 

whorls  plaited 
Very  small,  aperture  oavte,  columella 

truncate 
Very  minute,  elongate,  whorls  flattish, 

covered  with  brownish  epidermis 
Very  small,  aperture  entire,  often  urn- 

bilicated,  columella  smooth 

(d.)  SheU  gMndar  or  tmbiinated. 
Eblished,  apemtare  semi-circukir  Naticid»,zliii. 

Aperture    semi-circular,  columella  flat 
abeil  thin,  blue 

Aperture  rounded,  not  pewrl^    inside 
Aperture  rounded,  pearly  inside,  oper- 

culain  horny 
Like  TrochidsB,  but  with  shelly  opereu^ 

lum 

(eO  SheU  corneal,  wUh  a  flat  ham. 
Shell  not  pearly  inside,    umbilicated      .  Stdanids^,  xxv. 
Shell  not  pearly  inside,  not  umbilicated        Littorinid80,i3aEii» 
Shell  pearly    inside,    lip  without  slit        Trochid»,  xlv. 
Shell  pearly  inside,  lip  perforated,  or 

with  a  slit  PlaurotomariidiB,  xlviL 

Sase  with  a  half  cup  shaped  shell  or 

pkte,  ape«  sub-central  CalyptnudsB,  xxiv. 


AurieillidfiB,  Iziv. 

Cas6idida»,zxii. 
Ocnidfis,  zx. 

CyptMjdsB,  xzi. 
Cylichnide,  liv. 

PhilinidsB,  lii. 
BullidsB,  Iv. 
Lophocercidffi,lvi. 


PleurotomidBB,  xiz. 

PhasianellidsB,  xliiL 
ScalaridflB,xxvi. 
CerithiidsB,  zxxiv. 
TerebridsB,  xviii. 

TurritellidsB,  xxviiL 
Eulimid»,  x2x. 

Turbonillid»,  xczL 

Planaxidtt^  xxxiiL 

BiBSoeliidffi,  xzzv. 
Part 
Bissoidfis,  xxxvL 


Neri'ddse,  xl. 
LmtHnidae,  xxrii* 
Idttorinidtt,  xxxii. 

Tzi3Chid»,  xlv. 

l^urbinidso,  xliv. 


B¥  B.  M.  JinUIBlVN,  BLIbft  68 

Shell  depressed,  lentioolar  Botellidn,  xlii. 

(f.)  Shell  oval  ihaped. 
Interior  "vritii  a  sfaellj  process  CalyttseidaB,  xiir. 

(g,)  Shell  depressed  or  esur  shaped. 
Shell  depressedljr  turbinate,  umbilicated        Liotiidss,  xli. 
Shell  ear  shaped,  thin,  fragile,  pellucid        Naticidaa,  zziii. 
SheU  ear  shaped,  nacreous  not  perforated  StomatellidsB 

Shell  ear  shaped,  nacreous  perforated 

with  holes  Haliotid»,  xlviii. 

(2.)  Shell  irregnlailj  spiraL 
Ap^ure  rouoded,  entire,  or  with    a 

longitudinal  slit  Yermetidaa,  xxir. 

(3.)  Shell  flat  or  simplj  conical. 
Oonical,  curved  anterior,  margin  notched 

or  the  apex  perforated  Fissurellid®,  zlix. 

Oonical  or  depressed,  neither  notched 

nor  perforated  Patellidao,  1. 

Xike  Patella,  but  haying  a  projection 
formed  oyer  a  siphonisd  grooye 
on  right  side  Siphonariids,  Ixrii. 

Shell  small,  translucent  trigonal  Aplysiidsdy  lyiL 

(4.)  Shell  mtthiyalve. 
Shell  composed  of  eight  sefavate  imfari* 

eating  pktea  Cbitonid»,  li. 

Class  SCAPHOPODA. 
(5.)  Shell  tube-like,  tapering  posteriorly        DentaUidce,  him. 


(TL)  MAETNE  BIVALVES. 

Class  PELECYPODA. 
(A.)  Bivalves  cemented  to  or  contained  within  a  shelly  tube, 
SheU. either  small,  equilateral,  cemented 
to  the  lower  end  of  a  shelly  tube, 
nmboes  alone  yisible,  as  in  Asper- 
giJlumyOr  wholly  contained wiuiin 
a  tobe  as  in  Oasterochcena  Ghustrochflenidse,  Iziz. 

(B.)  Bivalves  not  eemenied  or  contained  trithin  a  shelly  itAe. 
(1.)  Dorsal  margin  protected  hy  one  or  more  accessory  vahee^ 
Shell  gaping  at  both  ends,  thin,  brittle 

white,  very  hard.      Borers  Pholadida,  Ixxi. 

(2.)  Bivalves  laekiny  accessory  valves. 
(a.)  Two  adductor  impressions,  nearly  equal* 
*  F^llial  line  sinuated. 
tldgomeat  external. 
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Very  loDg,  Bub-cylindrical,  straight  ends 
gaping 

Equivalve  thick,  gaping 

Shell  rounded,  bea&s  turned  forward ; 
hinge  teeth  2—2 

Compressed,  thin  ligament,  anterior 

Shell  rugoselj  striated  and  ribbed, 
sinus  profound 

Three  diverging  teeth    in  each    valve 
ft  Ligament  internal. 

Small,  &ick,  produced  behind 

Thin,  cartilage  with  a  free  ossicle 

Ligament  in  a  triangular  pit;  two 
cardinal  teeth 

Ligament  in  a  triangular  pit;  one 
cardinal  tooth 

Hinge  with  many  teeth  in  a  line,  inside 
pearly 

**  Pallial  line  simple. 

t  Ligament  external. 

Trigonal,  radiately  ribbed,  inside  pearly 

Badiately  ribbed,  cordate  not   pearly 

Thin,  orbicular,  white,  divaricating  striss 

Inequivalve  thick,  attached  by  left  umbo 

Sub-orbicular,  smooth,  ligament  double 

submarginaL     No  lateral  teeth    Ungulinidsdy  Ixxxvi. 

Minute,  thin,  sub-oval,  usually  trans- 
parent 
ft  Ligament  internal. 

Large,  solid,  oblong,  ventricose,  at- 
tenuate behind,  smooth  or  con- 
centrically furrowed  Crassatellid8B,lxxxviii. 

Boundly  ovate,  strongly  radiately  ribbed      Astartid»,  Ixxxix. 

Hinge,  many  teeth  in  a  line,  not  pearly        ArcidsB,  xciii. 

Hinge,  many  teeth  in    a   line,  pearly 

inside  NuculidsB,  xciL 

(b,)  Two  adductor  impressions,very  unequal,umbones  anterior* 

Shell  equivalve,  oval  or  elongated,  inside 

pearly  Mytilid»,  xdv. 

Shell  large,  equivalve  wedge  shaped, 

thin,  brittle  PinnidsB,  xcvi. 

Shell  small,  eared,  thin,  transparent,  or 
having  pearly  interior,  often 
gaping  AviculidsByXCv. 

(c.)  One  adductor  impression. 

Shell  irregular,  radiately  ribbed,  spiny, 
usually  2  hinge  teeth  in  each 
valve  SpondylidsB,  xo?iL 


SolenidfiB,  Ixxii. 
SaxicavidsB,  Ixxiii. 

Semelid»,  Ixxviii. 
TellinidsB,  Ixxix. 

PetricolidsB,  Ixxxii. 
VeneridflB,  Ixxx. 

CorbulidsB,  Ixxiv. 
Anatinidffi,  Ixxv. 

Mactrid»,  IxxvL 

PaphiidflB,  IxxviL 

NuculidsB,  xcii. 


TrigoniidsB,  xci. 
Cardidffi,  Ixxxiii. 
LucinidsB,  Ixxxv. 
Chamidce,  Ixxxiv. 


Erycinidffi,  IxxxviL 
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Shell  inequivalve,  upper  one  flat,  no  teeth  Ostreidss,  ci. 

Shell  thin,  perlaceous,  with  a  deep  notch 

or  hole  in    the  inferior   yalve, 

attached 
Shell  eared,8ub-orbicular,radiatelj  ribbed 
Shell  eared,  white,  gaping  at  the  sides, 

equivalve  often  minute 

(O.)  Shell  globvla/r^  three  lohed,  concen- 
trically atriated,  open  in  front  and 
behind,  lodged  ai  the  extremity  of  a 
shelly  lined  tvhe  or  burrow 

Class  BRACHIOPODA. 
(DO  Shell  roundoroval,perforated  near 

or  at  the  apex,  minutely  punctate      Terebratulidse,  cii.. 


AnomiidsB,  c. 
PectinidsB,  xcviii.. 

LimidaB,  xcix. 


Teredidse,  Ixx. 


(in.)  LAND  AND  PEESH  WATER  MOLLUSCS. 
(A.J  Land  Slugs,  or  Snails;  shell  none,  or  rudimentary. 
Shell  rudimentary,  a  calcareous  plate 

concealed  under  the  mantle,  jaw 

of  animal  without  ribs  LimacidaBe,  Ixi. 

Shell  rudimentary,  often  composed  of  a 

few  calcareous   grains,    jaw  of 

animal  strongly  ribbed  ArionidsB,  Ixii. 

(2.)  Land  Snails,  toith  shell  more  or  less  spiral  and  Jully 
developed. 
Shell  small,oval,with  short  spire,  fragile, 

whorls  few,    rapidly   enlarging, 

resembling     some    fresh    water 

Lymncea 
Shell  usually  thin,  corneous, transparent, 

plaits  spiral,  of  few  rapidly  en- 
larging whorls,  animal  coo  large 

to  entirely  enter 
Shell  of  variable  form,  large    or  very 

minute,  smooth,  rugose,  striated 

ribbed  or  cancellate,  sometimes 

pilose,  orbicular  planoid  convex, 

planorboid    trochiform     (Helix 

Launcestonensis)  s  ub-turriculated 

or     short — Helix — shell     large, 

oblong,  spiral  (Bulimus)  Helicidee,  lix. 

Shell  minute,   multispiral,   cylindrical, 

with  obtuse   summit,  pupiform, 

aperture  small,  usually  contracted 

by    internal    teeth   or  lamellss. 

Whorls  reversed  in  local  example        Pupidse,  Ix. 

£ 


Succineidse,  Ixiii^ 


Vitrinidffl,  Iviii. 
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(B.J  ^BSf^hi9Mi0r  or  ntbHtquaHe,  ntmigiMmc^  ct  hm  o^vmfi 
with  a  dark  br^mmkh  ^pUkrmk^ 

(a.)  Spiral  uniyalyeB. 

*  Sul>-aquati& 

SheUmijinte»  eylindrical  apex,  inmouted 
whorls,  striated  traosrenely*— 
xnargins  of  sea  shore  TnuioaieUide»  xxziz. 

Shell,  smooth,  elongated,  perforated, 
whorls  ver^  convex,  aperture 
round,  peristome  slighttj  ex- 
panded or  reflected,  apex  fre- 
quently decollate.  (Pomatiopsis) 

••  Aquatic. 


Pto.rt 
Bissoid®,  xxxyL 


(1.) 


<2.) 


Yalvatidie,  xxxriiL 


t  Shellpervminfa$4^re$9edfi9m€0l 
or  umUUeaied 

ft  Shell  very  minute,  4  to  6  whorls,  \ 

«tf&-«ifi&ft7»ca/0<^,  elongate,  ovate  or   I 

pupiform    (Bithjnella) ,     turbi-  I 

natelj  ovate,  inner  lip  more  or  I 

less  reflected.    (Beddomeia)  \   Part 

Shell  minute,  turbinately  elongate,   f     Bissoids,  xxxvL 

sub-perforate.     (Hydrobia.)  1 

<8.)  ttt  Shell  small,  globosely  rounded,  I 

ovate    imperforate,    inner     lip  I 

thickened.     (Brazieria.)  J 

Shells  found  in  or  near  brackish 

water.     Small,  minute,  globosely 


(4) 


conical,  sharp  lip 
Shell«moderate,sub-globose,  banded 


minute,       pyramidal 
spire,    flattisn   whorls. 


Elongate, 
pointed 
(Tatea.) 

(5.)  Shell  moderate  size  or  minute  with 
sharp  spire  more  or  less  acumi- 
nate; columella  lip  with  oblique 
plait  above,  oval,oblong,  corneous 
translucent,  dextral.  (Limnaa,) 
Sinistral.  (Ph^ia,) 
Shell  very  miuute,  discoidal 
bi-concave.    (Flanarhis.) 

{b.)  Non-spiral,  pateliform  or  conical,  \ 
base,,  partly  closed  by  a  flat  shelf,  1 
leaving  a  semi-lunar  aperture,  I 
apex  inclined  to  the  right.  I 
{Oundlaehia.)  f 

Shell  aperture  simple,  entire,  I 
conical,  limpet-shaped,  some-  I 
times  radiately  ribbed.  (Aneylui,)  J 


Assiminiid»,  xxxriL 
Amphibolidsa,  IxvL 


BissoellidsB,: 


Part 

Iiimn»id»,lxT. 


Part 

LimnsidsB,  Ixr. 


<o.)  Biyalye  shells  minute,  orate,  thin,  '\ 

olive  or  white.     (Pisidium)  {     n^^^iA^  w^^ 

Minute,  sub-quadrate,  thin,  vel-  f    Cywmda),  ton. 

lowidi.    (Sph»rium  or  Cjclas.)  ) 

Shell,  large,  oblong-oval,  blackish 
epiderikiis;  umboes  eroded,  pearl j 
inside  Unionidfis,  xc. 


loST      OF    TH8     YaKIOUS  AvTHOBS     WHO    HAVE    DlESCKIBHD 

Mobs  thak  onb  Local  Spboies,  Abbanoed  Accobdiho 
TO  THE  Obdbb  of  theib  Impobtakcb  Looallt. 


Species 

Described. 
No. 

1.  Teniaon-WoQds 

... 

... 

•  •a 

212 

2.  Lamarok  ... 

«•• 

... 



59 

3.  Eeeve      ... 

... 

... 

...                   ••• 

89 

4.  Sowerbj  ... 

•.• 

... 

«  > •                    a.a 

37 

5.  Petterd    ... 

... 

aaa 

.. •                    ... 

87 

6.  Cox 

... 

... 

...                    ... 

29 

7.  Beshajes.... 

••• 

... 

•a.                    ... 

23 

8.  Brazier    ... 

... 

...                    ... 

19 

9.  Quoj 
10.  A.  Adams 

a. a 

aaa 

..a                    ... 

18 

... 

aaa 

...                    •• • 

18 

11.  Gray 

..« 

... 

...                  m%9 

17 

12.  Beddome... 

... 

...                   •  •  • 

17 

13.  Angas      ... 

•  •• 

a*. 

...                   ... 

16 

14.  Crosse      ... 

... 

..a 

•a.                   ... 

10 

15.  Linne 

... 

... 

...                  ... 

9 

16.  Johnston... 

... 

f  aa 

...                   •  •  . 

9 

17.  Adams  and  Angas 

•  I . 

...                   ... 

9 

18.  Swainson 

•f  • 

... 

..a                  aaa 

» 

19.  Pfeiffer    ... 

a  •■ 

... 

...                  aaa 

8 

20.  Quov  and  QtAm 

... 

aaa 



8 

21.  Tate 

... 

aaa 



5 

22.  Chemnitz... 

..• 

... 

5 

23.  Dunker    ... 

aaa 

5 

24  Martyn     ... 

... 

... 

...                  ... 

4 

^5,  Bom 

... 

..a 



8 

26.  H.  and  A.  Adams 

aaa 

•aa                    ... 

8 

27.  Gmelin     .,. 

•  •■ 

... 

•••                   ■•• 

8 

28.  Philippi    ... 

... 

.a. 

•••                    aat 

8 

29.  Hinds       ... 

*•• 

■  as 

3 

30.  Kiener     ... 

•  a* 

aaa 

a.a 

8 

^1.  Stutchbury 

•  •■M 

.  .                    ... 

3 

8 

2 

2 

2 
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82.  Hanley 

33.  Trauenfield         

84.  Menke 

35.  Mueller     

36.  All  Others  

Total       


CLASSES,  FAMILIES  AND  GENERA. 

Descbiptite  Account  of  the  Yabious  Classes,  Families 
AND  Genera  of  Moli^uscs  Inhabiting  Tasmania, 
Systematically  Abbanged  Accobding  to  Tbyon, 
(*'  Stbuctubal  and  Systematic  Conchology,  1884." 

note.— The  Ronuui  numbers  refer  to  the  nnmber  of  the  family,  and  the  Arabic^ 
nnmbere  in  brackets  to  the  nnmber  of  the  apedes  ;  both  arranged  in  coD8ecat!T» 
order  in  the  syatematic  list. 

Class  CEPHALOPODA. 

Cuttle  Fish,  Squids,  Nautili,  etc. 

Head  large,  separate  from  the  body;  eyes  large,  lateral; 
ears  developed ;  mouth  with  two  homy  or  shelhf  deak* 
like  jaws  with  fleshy  lips,  and  surrounded  by  eiohi  or 
ten  fleshy  sarms  or  numerous  tentacles,  famished  with 
an  entire  or  slit  tube,  used  in  locomotion,  which 'ia 
usually  directed  backwards  in  swimming. 


SYNOPSIS  or  FAMILIES. 

A.     Order  Dibbanchiata. 

Animal  breathing  by  a  single  pair  of  symmetrical  branchi8& 
or  gills ;  eyes  sessile  ;  shell  internal  or  none ;  mandible* 
homy ;  arms  with  suckers. 

Sub-Order  OcTOtODA. 
ArmSy  eight ;  no  shell,  (the  so-called  shell  of  the  argonaut  is 
the  egg  nest  of  the  female.) 


Sessile  Octopodid» 

Suckers  s^ghHy pedieelled;  female  having 

two  of  the  upper  arms  expanded 

into  broad  webs,  one  of  which 

secretes  an  egg  nest  (nautiliform 

shell.)  Argonautidse 
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(i.)    Pamilj  Octopodibje. 
Mantle  supported  by  fleshy  bauds ;  no  ceptralic  aquiferous 
pores ;  arms  subulate,  elongated,  more  or  less  united 
by  webs,  their  tuckers  semle. 


SYNOPSIS  OF  GENERA, 
^1.)  Armi  with  two  rowi  of  suckers 

(a.)  Body  not  finned. 
Body     rounded  \    arms    long;    suckers 

sessile ;    third  right  arm  of  male 

hectocotylised 
Differs  from  Octopus  in  having  a  small 

aquiferous  system,  consisting  of 

a  bag  with  a  small  pore  at  its 

lower  edge  upon  the  web  between 

each  arm 
Body  oodt^  wider  than  head ;  arms  short ; 

caps  with  narrowed  bases ;  third 

left  arm  hectocotylised 

Arms  united  by  a  web  nearly  to  the  ends 
(6.)  Body  Finned. 
JBody  like  Octopus,  but  finned;    arms 
with  two  rows  of  suckers 

(2.)  Arms  with  a  single  row  of  suckers 
(a.)  Not  Finned. 

Body  rounded,  without  fins ;   third  right 

arm  hecfcocotylised 
More  gelatinous  than  Eledone ;  suckers 

smaller,  less  developed 

(6.)  Finned. 
Body  with  two  transverse  medial  fins; 

mantle  united  to  the  head  nearly 

all  round    by    a    conical  band; 

arms  imited  by  a  web  nearly  to 

the  tips 

(3.)  Arms  with  three  rows  of  suckers. 
Body  not  finned.  Trizaxeopus( — ) 


Oenus. 


Octopus  (1.) 


Cistopus  (— ) 

Scsdurgus  ( — ) 
Alloposus  ( — ) 

Pinnoctopus  (2) 


Eledone  (— ) 
BolitsBna  ( — ) 


Cirroteuthis( — ) 


(ii.)  Family  ABOONAvriDiE. 

Mantle  supported  by  two  buttons  fitting  into  grooves  at  the 
base  of  the  siphuncle ;  the  two  upper  or  dorsal  arms 
(in  the  females  only)  expanding  into  broad  webs  at 
their  extremity,  from   which  an  egg-nest  (shell)  is 
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secreted ;  cupa  sUghtl j  pediceHed }  a  pair  of  aquiferous 
pores  at  the  upper  liinder  aogle  oi  the  eye. 

Characters  those  of  the  &iiiilj;  the 
third  right  arm  of  the  nude  is 
hectocotylised ;  shell  thin,  trans- 
lucent; nautiliform,  white,  usually 
two  nodose  keels  at  periphery  Argonauta  (3) 

Sub-Oedbe  DEOAtDDA. 

Ten  amUfOi  which  ei^ht  are  aeseUefhnd  two  (longer)  tenfadular^ 
shell  intemaL 

(1.)  Iktemai  shell  homy. 
(a.)  Eyes  covered  by  ekin ;  moetfy  littofal  species. 


Body  long;    tentacular  arms,  partially 

rstraolile  LotiginidaB 

Body  short ;  tentacular  arms,  completely 

retractile  Sepiolidee 

(ft.)  Eyes  naked'.  Pelagic  species. 
Body  long,  4^1indrical ;  arms  or  tentaeles 

armed  with  hooks  Onychoteuthidsd 

Body^ODK,  cylindrical;  arms  With  euck&re 

only  Ommatostrephidle 

(2.)  Internal  shell  euUfatetius. 
(a.)  Shell  blade  like  Se^iidss 

(5.)  Shell  forming  a  series  of  chatubers 

transversed  by  a  siphon  SpirulidiBd 


(iii.)  Family  LoLiolKiBiE. 

Body  rather   long ;    buccal    skin    sometimes    armed  with 

suckers;  tentacular  arms  only  partially  retractile  j  fitts 

lateral,  terminal ;  inner  shell  or  gladiUs  as  long  as  ih& 

hack.    (CalaHiaty.) 

Oenas. 
'Body  long,  With  posterior  rhombic  fins 

united  behind;  mantle  saf»ported 

by  a  cereal  ridge,  and  by  cup-like 

cartilages  on  the    base    of   the 

funnel  or  siphon  ;  siphon  Talved, 

attached  by  bande  to  the  head; 

arms  with  two  rows  of  tuckers, 

provided  with  homy  dentaied  rings ; 

tentacular  arms  with  four  rows  of 

suckers  on  their  clubs;    fourth 
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loft   sna   hectoeotjlised   «t    its  Omtu, 

extaremitT ;  gladius  feather-like» 
its  shaft  keeled  on  the  Tentral  side  Loligo  ( — ) 
Body  mther  long  or  oral,  with  small 
lateral  fins  extending  its  entire 
length;  siphon  attached  to  the 
hefKl  by  masenlar  bands ;  baocal 
skin  with  iwen  projeetioHsooyered 
with  suckers;  a  strong  wrinkle 
behind  the  eyes;  otherwise  like 
LoUgo  Sepiotenthis  (6) 

(iy.)  Family  ONTOHOTBUTHZDiB. 

Body  long,  cylindrical ;   mantle  supported  b^  cartilaginous 

projections;   eyes  with  a  lachrymal  sinus;    arms  or 

tentacles  armed  with  hook$ ;   siphon  with  or  without 

bands  and  yalve;    gladius  or  shell  generally  lancet 

form,  with  end-^:anva 

Oenus. 
Arma  with  two  rows  of  suckers;  rings 

not    toothed;    tentacles    thick; 

eluh8  amned  wUh  two  rows  oftirong 

hooka  I  bases  of    the  same  also 

strongly  hooked ;  gladiUs  or  shell 

lancet     form,    with    a     conical 

conunenoement  Onychoteuthis  (4) 


Family  Omkatostrbphiba. 

Arms  tihorif  with  two  rows  of  suckers  ; 

tentacles    short,    not    retractile; 

the  dubs  armed  with  four  rows  of 

mtehers;  siphon  Talyed»  fastened 

to  the  head  by  bands;  shelllanoet 

form,  with  a  hollow  end,  conns       Ommatostrephe  (5) 
Olub  arm  armed  with  a  combination  of 

smooth-rimmed      suckers      and 

tubercles  Architeuthis  ( — ) 

(A  gigantic  group  of  cephalapods.) 


(— )  Family  Sbpudji. 

Sf  ea  coteved  bjr  skin ;  littoral.  Body  oyal,  with  long  lateral 
fins,  uniting  behind ;  mantle  supported  by  oartiiUyimom 
iuhereles,  fitting  into  sockets  on  ^tm  neck  and  siphon ; 
arms  with  suckers ;  tentaoolar  arms  entirely  retractile ; 
siphon  yalyed ;  sheU  (cuttle  bone,  sepion^  or  sepbstaire,) 
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broad,  flat,  thickened  internally  bj  namerous  plates, 

terminating  behind  in  a  hollow,  imperfectly  chambered, 

apex  or  mucro,  without  connectiDg  siphon. 

Oenui. 
A    lid-like    fold  under  the  eyes    with 

lachrymal  openings  over  them; 

six  aiqueous  pores  in  the  buccal 

membrane  ;  arms  short ;  tentacles 

long,  suckers  long,  pedunculated ; 

siphon  with    very    large    yalve; 

fourth  left  arm  hectocotylised  to 

its    base,    (one    or    two    species 

undetermined  abundant  in  Tas- 

manian  waters)  Sepia  ( — ) 

Differing   from    Sepia   by   the    sessile 

arms  having  only  two   rows  of 

suckers  Hemisepius  (— ) 


(v.)  Family  Spibulida. 

Animal,  body  oblong,  with  minute  terminal  fins ;  mantle 
supported  by  a  cervical  and  two  ventral  ridges  and 
grooves ;  arms  with  six  rows  of  minute  cups;  tentacular 
arms  elongated;  siphon  valved;  shell  laxly  spiral, 
pearly  whorls  on  the  same  plane,  not  in  connection, 
chambered ;  chambers  connected'by  a  ventral  siphon, 
invested  by  a  series  of  cone-shaped  tubes,  one  for  each 
chamber ;  shell  is  placed  vertically  in  the  end  of  the 
body,  and  is  held  in  place  by  side  flaps  of  the  mantle. 

Oenui. 

Characters  same  as  those  of  family  Spirula  (7) 

(B.)  Tetbabbanchiata. 

Animal  breathing  by  ttoo  pairs  of  symmetrical  branchisa ; 
et/es  pedunculated;  mandibles  ehellj^;  arms  very 
numerous,  without  suckers ;  shell  external,  chambered ; 
capable  of  containing  the  animal. 

(vi.)  Family  Nautilida. 

Septa  simply  curved,  concave  on  the  outer  face;  sutures 
simple,  or  undulate,  or  lobed ;  mouth  simple ;  siphonal 
opening  nearly  central ;  shell  often  banded  with  colour, 
pearly  inside.    (Six  living,  and  over  2,000  fossil  species.) 

Shell  involute,  discoidal  few-whorled; 
septa  concave,  simple ;  siphuncle 
nearly  central.  Dist. — Tropical 
seas.    Australia  and  Tasmania  Nautilus  (8) 
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Clabs  QASTEBOPODA.    (vii.-lrni.) 
Head  distinct,  usuallj  furnished  with  eyes  and  tentacles; 
body  mostly  protected  by  a  spiral  or  conical  univalve 
shell ;  lower  surface  of  animal  developing  a  thickened, 
expanded,  creeping  disc  or  foot. 

Sttb-Class  PROSOBEANCHIATA.    (vii-li.) 

Sexes  separate  in  different  individuals.  Mostly  marine 
animals,  provided  with  a  shell  and  generally  an 
operculum,  embraces  at  least  all  operculated  mol- 
luscs.     Animals  breathe  by  ^lls  or  hranchice, 

Sub-Class  OPISTHOBEANCHIATA  (lii-lvii.) 
Marine  slugs  breathing  by  arborescent  or  fasciculated  hranehim^ 
more  or  less  exposed  on  back  and  sides  posteriorly ;  a 
large  division  shell  less,  another  possessing  a  spiral, 
conical  or  lamellar  shell  partly  concealing  branchia  and 
itself  more  or  less  concealed  by  mantle  lobes.  Boxes 
united. 

Sttb-Class  PTJLMONATA.     (Iviii.-lxvii.) 

Mostly  terrestrial  (land  shells),  a  portion  being  fluviatile  (fresh 
water),  usually  provided  with  a  shell  without  operculum^ 
breathing  air  by  the  simplest  form  of  lung,  a  pouch  with 
external  opening,  lined  with  a  net  work  of  respiratory 
vessels.    Sexes  united  in  the  same  individual. 


Class  SCAPHOPODA.     (Ixviii.) 
Shell  or  hollow  cylinder^  straight  or  curved  without  spire, 
open  at  both  ends.  Head  rudimentary ;  foot  vermiform, 
lobulate ;  nervous  system  simplified,  resembling  that 
of  the  pelecypods  or  lamellibranchs. 


Class  PELECYPODA.     (lxix.-ci.) 
{LameUibranchiaia  Conchifera,  Bivalves.) 
Ifo  head  nor  eyes.    Animals  breathing  by  lamellee,  two  on 
each  side,  mostly  diaBcious  head  with  two  chambers ; 
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nervouB  system,  gills  with  three  pd&eipal  pairs  of 
gangliAv  No  sexiuJ  union,  feitilistttion  being  aeoom«> 
plished  by  the  surrounding  water  containing  the  male 
element.  Shell  composed  of  two  TidTes  hinged 
together,  but  occasionally  (Barnea)  with  smaller 
supernumerary  pieces  about  the  hinge. 

Order  Sifhorida..     (lix.  to  Ixxxix.) 
Animal  with   siphonSi   and  mantle   margins  more   or  letfs 
closed ;  comprises  most  of  the  marine  branchi»,   in- 
cluding a  large  portion  of  the  old  order  Dmyaria — 
having  tioo  well  developed  muioular  MMprtfttMfitb 
Siphons  hngy  partly  or  wholly  retrac-        Sub,  order. 
tile ;  the  pallial  impression  upon 
the  inside  of  yalye  with  a  sinu9.  Sinupalliata 

(Ixix.  to  Itir.) 
Siphons  short,  not  retractile ;  pallial 
impression   simple  ioOhotU  sinus.        Integripalliata 

(Ixxxi.  to  Ixxxix.) 
Order  Asiphonida  (xc.-ci.) 
No  siphons ;  pallial  impression  without  sinus ;  mantle  margin 
open. 
Two  tnuseular  impressions  equally  dis-        Sub.  order, 
tinot;   mantle  margins  open  or 
closed  behind.  Homomyaria 

(xc«  to  xciii.) 
Two  unequal  muscular  impressions ; 
pot^tfTf^  impressions  {ar^«,«nterior 
impression  very  small ;  frequently 
inequivalve.  Heteromyaria 

(xciy.  to  xcyi.) 
A  single  posterior  or  sub-central  adductor 

muscle  and  impression  only  Monomyaria 

(xcyii.  to  d.) 


FAMILIES,  GENERA  AND  STTB-GENEEA. 
(yii.)     Family  Mubicidje. 
Shell  spiral ;  tarriculated  with  an  anterior  canal ;  the  whorls 
thickened  by  yarices  or  nodules  at  each  rest  period  in 
its  growth. 

Oenus  MuB&sx.     Linn.     (9-11.) 
Shell  oyate  or  oblong;    spire  prominent;    whorls  conyex 
crossed  by  three  or  more  continuous  yarices ;  aperture 
ending  below  in  a  canal,  which  is  generally  partly 
dosed. 
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Qenvm  UsoBieLviNX.     StimpBon.    (12.) 
8yn  Adamsia,  Agnewia. 
Shell  fusiform;   not  varieed;  longitudinally  ribbed  or  un- 
dulated and  spirally  striated  ;  aperture  with  a  short 
canal;    oatefr  lip  dentste,  Urate  «vithin.    Operculum 
setaieordnte,  nucleus  marginal. 

Qenus  Typhis.    Montfort.     (18.) 
SheU  OYate  or  oblong,  with  nwnertnu  projecting  hollow  tubular 
9pine$  between  the  three  Tarices;    aperture    nearly 
round,  produced  in  front  into  an  encloted  siphonal 
canal  i  operculum  ovate  with  apical  nucleus. 

Oenus  Tbophon.  Montfort.  (14-22.) 
Shell  large,  broadly  fusiform,  usually  shouldered  and  umbili- 
cate ;  with  numerous  lamellif orm  or  laciniated  Yarices, 
spire  prominent ;  aperture  ovate,  lips  thin ;  canal  open, 
usualUf  turning  to  the  left;  shell  white  without,  but 
often  dark  within. 

Qenua  Pubpttba.    Bruguiere.     (23-28.) 
8yn. — Microstoma.    Thais. 
SheU  obloDg-oval,  laet  whorl  large;    spire    usually  short; 
columella  flattened;  aperture  ovate,  large,  terminating 
in  a  very  short  oblique  channel,  or  notched ;  outer  lip 
simple.    Diet. — Low  water  to  25  fathoms. 


(viii.)  Family    TBiTONiDis. 

(Shell  with  varices  which  are  either  few  and  irregularly  dis- 
tributed, or  form  a  continuous  row  crossing  the  whorls 
on  opposite  sides.) 

Genus  Tbiton.  Montf.  (29-88.) 
8jfn. — Tritonium,  Gharonia,  Aquilus,  Lampusia,  Banularia 
SbeU  oblong  with  prominent  spire;  whorls  with  a  few 
remote  non-continuous  varices;  columella  rough  or 
smooth ;  canal  recurved ;  outer  lip  crenate  or  denti- 
culate; operculum  ovate  with  sub-marginal  nucleus. 
Diet. — Low  water  to  50  fathoms. 

Oenus  KA.NBLLA..  Lam.  (84-86.) 
"Shell  ovate  or  oblong,  compressed ;  varices  two,  continuous, 
otie  on  each  side ;  columella  arcuated^  ridged  or  crenulate ; 
apertuto  oval;  outer  lip  orenated;  canal  short, 
recurved ;  operculum  ovate,  homy,  with  lateral  audens, 
JDiet. — £ee£s  and  deep  water. 
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Pamilj  ix.    Fttsid^. 

(Shell  more  or  less  spindle-shaped,  without  varices  ;  the  lip 
of  aperture  not  thickoDed.) 

Qenus  Fusus.  Lamarck.  (37-42.) 
Shell  fusiform,  not  varioed;  spire  long,  acuminate,  many 
whorled ;  columella  smooth,  without  flaits ;  aperture 
orate,  usually  striate  within ;  outer  lip  simple ;  canal 
long  and  straight ;  operculum  ovate  ;  acute,  with  apical 
nucleus ;  yellowish  brown ;  sometimes  with  red 
brown  strige  or  spots,  never  branded.  Dist, — World- 
wide. 

Genus  Fasciolabia.    Lamarck.     (48-45.) 
Shell  fusiform;    spire    acuminate;  aperture   oyal-elongate, 
outer  lip  internally  crenate ;  columella  smooth,  wiih  a 
few  oblique  plaits  \   canal  moderate,  nearly  straight. 
Dist, — World-wide. 


(x.)     Family  BucciNiDiB. 
(Columella  generally  without  folds  or  plications.) 
Genus  Siphonalia.    Adams.     (46-48.) 
Shell  ovately  fusiform,  sometimes  variegately  coloured,  thin 
with  very  thin  fugacious  epidermis  ;  last  whorl  ventri* 
cose,  shouldered  usually  nodosely,  plicate  and  spirally 
ribbed;   aperture   oval;   outer    lip    thin;    columella 
smooth;  canal  rather  shorty  twisted'^  operculum  ovate» 
with     apical     nucleus.      DM^.—Japan,    California^ 
Australasia. 

Qenus  Caktharus.  Bolten.  (49.) 
8yn,  Tritonidea. 
Shell  bucciniform,  more  or  less  ventricose  in  the  middle, 
narrow  anteriorly  ;  spire  and  aperture  nearly  equal  \ 
columella  generally  with  a  few  transverse  ridges; 
outer  lip  internally  crenated  with  a  superior  siphonal 
canal ;  operculum  ovate,  with  apical  nucleus. 

Genus  Pisania.     Bivoca.     (50-51.) 

Shell  oblong,  with  prominent  spire ;  whorls  smooth  or  spirally 

striated ;    canal  very  short ;  outer  lip  thickened  and 

crenated;  operculum  ovate,  with  apical  nucleus.  IHst. — 

West  Indies,  Mediterranean,  Philippines,  Australasia. 

Genus  Cominella.    Gray.     (52-59.) 
Shell  bucciniform,  marked  or  spotted,  covered  with  an  epider* 
mis ;  spire  short,  acute ;    last  whorl  large,  ventricose» 
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mih  h  posterior  depresied  groove  at  the  suture,  produc* 
ing  a  contraction  at  the  hind  part  of  the  outer  lip ; 
operculum  with  apical  nucleus.  The  Bub-genua 
Joaepha,  T.- Woods,  differs  from  Cominella  in  possessing 
a  plait  upon  the  columella.     Diet — Cape,  Australasia. 

Gtonus  Ebubna.  Lam.  (60.) 
Shell  ovate-oblong,  thick,  porcellanous,  under  a  thin 
epidermis;  deeply  umldlicated ;  spire  acuminated; 
whorls  more  or  less  convex,  suture  more  or  less 
channeled  I  columella  arcuated;  callous  posteriorly; 
aperture  oval,  inner  lip  spreading,  often  coveringlthe 
umlnlicus  in  the  adult ;  outer  lip  simple  acute  ; 
operculum  with  apical  nucleus.  Biht. — Bed^^^ea, 
India,  Cape,  Japan,  China,  Australasia. 

(xi.)    Family  Nassid^. 
(Base  of  aperture  with  a  notch   or  short   recurved  canal; 
inner  lip  callous.) 

Oenus  Nassa.  Lam.  (61-65.) 
Shell  small,  ovate  ;  ventricose  ;  body  whorl  variouslj 
sculptured;  aperture  ovate,  with  a  short,  reflectea, 
truncated,  anterior  canal ;  inner  lip  smooth ;  often 
widely  spread  over  with  enamel^  with  d^  posterior  callosity 
or  bmnt,  dentiform  plait;  outer  hp  dentated,  in- 
ternally crenidated;  margin  of  operculum,  serrate 
or  entire.    Dist. — World-wide. 

(xii.)  Family  VoLuriDiE. 
Genus  Voluta.  Linn,  (66-72.) 
Shell  ovate  or  sub-conical,  thick,  solid ;  spire  usually  short ; 
(Shoulder  of  whorls  often  angulated,  sometimes  nodose 
or  spinous,  but  not  so  characterised  in  the  Tasmanian 
living  species.)  Aperture — extending  the  areater 
length  of  shell — long  and  rather  narrow ;  columella  with 
a  callous  deposit  and  prominently  plaited ;  lip 
generally  thickened,  sometimes  sub-reflected.  Dist, — 
World-wide,  Australia  being  the  chief  centre. 

(xiii.)  Family  MirsiDiE. 
Genus  Mitba.  (73-86.) 
SheU  fusiform  thick ;  spire  elevated ;  aperture  small, 
generally  less  than  half  the  length  of  the  shell,  narrow, 
notched  in  front;  columella  transversely,  somewhai 
obliquely  plicate  ;  outer  lip  thick,  smooth  within,|not 
vanoed  externally.  Diet. — Tropical  and  sub-tropical ; 
range  low  water  to  80  fathoms. 
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(xiy.)    Familj  MAKoiKBi.Ln>A. 

Oenus  Maboinblla.    Lam.    (88-96.) 

Shell  sinooth,  bright;  spire  short  or  concealed;  aperture 
obtuse  or  truncated  in  front ;  columella  plaitsa;  ouier 
lip  (of  adult)  with  a  thickened  mar^fintu  varix;  inner 
margin  smooth  or  crenuUte.  IHft, — Tropioal  and 
subrtropical. 

Ghenus  Eeato.    Bisso.     (87.) 
Shell  obovate»  polished ;  spire  sjbort^  conical,  distinct ;  a{>erture 
linear ;   outer  lip  without  varix,  but  thickenfid  towards 
the  middle^  and  denticulate  within;    columella  with 
distinct  plaite  at  the  fore  part,    Dist. — World»wide. 


(XY.)    Family  Outidm. 
(Shells    sub-cylindrical,   porcellanous,  brilliant    in    colour; 
columella  lip,  sutures  and  spire  more  or  less  covered 
with  a  callous  'deposit ;    outer  lip  simple,  notcbed 
below.) 

Genus  Oliyblla.  Swainson.  (97.) 
Shell  email,  polished,  sub-cylindrical,  solid ;  epire  produced^ 
acute ;  suture  canaliculate ;  aperture  narrow  behind, 
enlarged  anteriorly ;  columella  plicated  in  front, 
callous  posteriorly ;  operculum  present,  thin,  half  OYate 
with  apical  nucleus.  JHst.-^'S.  America,  China,  Aus- 
tralasia, etc. 

Genus  Olita.  Brug.  (98.) 
Shell  oblong,  sub-cylindrical,  polished ;  spire  short,  conical ; 
suture  canaliculate;  aperture  long,  narrow,  anteriorly 
widely  notched ;  columella  obliquely  plicate ;  sulcate 
or  striate  in  front;  callous  posteriorly;  outer  lip 
simple ;  operculm  wanting.  Diet. — America,  Africa, 
India,  Polynesia,  Australasia. 

Genus  Ancillabia.  (99-101.) 
Shell  oblong,  polished,  sub-cylindrical ;  body  whorly,  swoUen ; 
sutures  coYered  by  enamel;  aperture  broadly  e^Bo 
below ;  oolumella  not  umbilicated,  with  a  few  obliqu* 
anterior  plaits ;  basal  whorl  marked  with  reYolying 
grooyes  which  terminate  occasionally  in  a  slight 
anterior  lip  projection  or  tooth ;  operculum  pcneralJg 
present,  smaU,  ovate^  acute,  Dist — ^Bed  Sea,  Indian 
Ocean,  Japan,  West  Indies,  Australasia. 


BY  B.  M.  josirasoir,  Kua  7a 

{vrL)  .  Family  Coi.y]tBSUiiDJB. 

QWUB  OOLVMBSZiLA.      LuflBt.      (102-118. 

tticU  ffteombilbnn,  miirifbim,  or  fusiform  (usuallj  fasiform^ 
with  elevated  spire  in  Tuemanian  species),  smooth,  or 
loBgitudinally  or  trausversely  ribbed;  i&lemal  lip 
ezcaTated  in  middle,  ersnulaU  or  deniumiaie  in  frtmii 
ooter  lip  injieetsd  wid  internally  thickened  and  erenuUUe 
in  the  middle,   Diat. — Mostly  sub-tropioal.  (Oat  shelL) 

(xnl)  Family  Gaxomzulmudm. 
Qe&us  CatNobllabia.  Lam.    (114-117.) 

3h^ll  o;rately  fusiform,  cancellated,  reticulated  or  ribbed ; 
last  whorl  yentricose ;  aperture  oblong,  canaliculate  m 
front ;  canal  short,  sometimes  recurved ;  columella  with 
several  large  oblique  pUetUiom;  operculum  wanting* 
Diet. — World-wide ;  range,  low  water  to  40  fathoms 
(vegetable  feeders). 

(xviii.)  Family  TBBEBBiDiE.  (Auger  Shells.) 
Oenus  Tbbbbba«  Lam.  (118-128.) 
Shell  elangaie,  narrow,  turriculate,  solid;  whorls  flattiab* 
numerous,  with  superficially  impressed  sutures;  aperture 
small,  ovate.  Profoundly  notched  at  the  base ;  columella 
oblique;  operculum  annular,  horny,  with  apical 
nucleus.    Dist. — Mostly  tropical. 

(xix.)  Family  Plbttbotomidje. 
Oenus  Plbttbotoma.  Lam.  (124-152.) 
SheU  turriculated,  fusiform,  terminated  anteriorly  by  a  straight 
canal,  more  or  less  prolonged;  aperture  gener^y 
linear-OTate ;  columella  smooth,  straight,  or  sinuous ; 
outer  lip  somewhai  sinuous,  with  a  notch  or  slit  near  the 
suture;  operculum  corneous,  annular,  not  always 
present.  Dist. — World-wide;  low  water  to  100 
fathoms. 

Sub-Genus  DbiUiIA.    Gray. 
Turriculated ;    aperture  oval,  oblique,  about  one-third  the 
length  of  (adult)  shell ;   canal  short,  twisted ;  colu* 
meUa  lip  strongly  callous  above. 

Sub-Genus  Bbla.    Gray. 
Sheil  oval,  fusiform;   spire  produced;   canal   short;    sinus 
small  near  the  suture ;  columella  flattened ;  aperture 
narrowly    ovate,    nearly    half   the  length  of   shell ; 
operculum  pointed  at  both  ends. 
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Sub-Qenus  Clathubblla.  Carp. 
Differs  from  Mangelia  in  the  more  yentricose  form  and  more 
evident  canal ;  from  davatula  in  the  emarginafcion  of 
outer  lip;  from  Bela  and  Daphnella  in  texture  and 
sculpture;  shell  fusiform  or  turriculate,  cancellated 
surface ;  columella  lip  without  callosity,  except  a  small 
posterior  tooth;  no  operculum;  aperture  nearly  half 
the  length  of  (adult)  shell. 

Sub-CJenus  Daphnblla.  Hinds. 
Shell  fusiform,  thin,  fragile^  usually  striated;  aperture 
elongated,  oval,  usually  less  than  half  the  length  of 
(adult)  shell ;  canal  very  short.  Small  and  elegant 
shells,  distinguished  from  Defranda  by  their  elongated 
body-whorl  tenuity   and    sculpture.    No  operculum. 

Sub-Gknus  Cithaba.     Schum. 
Shell    fusiform,    polislied,    longitudinally    Hbbed;    aperture 
linear,  truncated  in  front,  slightly  notched  behind; 
outer    lip    margined,    denticulaie    within  i     inner   Up 
frequently  finely  striate ;  no  operculum. 

Sub-Genus  Manoblia.  Leach. 
Shell  fusiform,  mostly  longitudinally  ribbed ;  spire  elongated, 
turriculate,  accuminate;  canal  short,  more  or  less 
truncate;  columella  smooth;  aperture  usually  fully 
half  the  length  of  shell;  sinus  near  the  suture;  no 
operculum. 


(xx.)  Family  Conid^. 
Gknus  CoNTJs.  Lam.  (163-167.) 
Shell  thick,  obconic ;  whorls  enrolled  upon  themselves ;  spire 
not  elevated  or  short,  smooth  or  tuberculate ;  aperture 
elongate,  narrow,  margins  parallel,  truncate  at  base ; 
outer  lip  with  a  slight  suttural  binus.  IHst, — 
Principally  developed  in  the  equatorial  region. 


(xxi.)  Family  Ctpb^id^. 
(Shell  convolute,  enanielled\   spire  concealed',  aperture  narrow^ 
channeled  at  each  end ;  no  operculum.) 
Gknus  Cypb^a.     Linn.     (158-164.) 
Shell  ventricose,  convolute,  covered  with  shining  enamel ;  spire 
concealed',  aperture  long,  narrow,  with  short  canal  at 
each  end ;   inner  lip  crenulated ;  outer  lip  inflected  and 
crenulated. 
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8ub-G«nQ8  Tbiyia.    Qray. 
Piatanguished  bj  being  striated  oyer  the  back,  frequently 
interrupted  bj  an  impressed  dorsal  sulcus. 

Sub-Genus  Cypba-oyitla.    Gray. 
I^riform,  oval,  ventrioose.    Surface  covered  with  reyoUring 
strisB. 

Genus  Ovulum.  Brug,    (1G5.) 

Sh^  yentricose,  conyolute,  attenuate^  and  sub^acumnaU  at  both 

ends ;  outer  lip  of  adult  thiokened  and  inflected. 

Sub-Genus  Yolya.    Bolten. 
Distinguished  by  being  Yentricose  in  middle^  and  in  haying 
both  extremities  prolonged  into  canals. 


(xxii.)  Family  CASSiDiDiE. 
G^nus  Cassis.  Lam.  (166-170.) 
Shell  sub-globular  or  triangular,  usually  solid,  thick  (Tas- 
mania n  species  excepted),  last  whorl  large,  yaricose ; 
aperture  longitudinal,  narrow;  outer  lip  with  a 
thickened^  reflected  margin^  dentate  within  \  inner  lip 
rugosely  plicate ;  operculum  oyal,  narrow,  with  median 
apex.  DUl — ^Mostly  tropical  and  sub-tropical ;  Yora- 
cious,  liying  in  sandy  localities,  preying  upon  biyalye 
moUuscs. 

Sub-Genus  Sbmioabsis.    Klein. 
Shell  oyal,  with  reyolying  ribs  ;  spine  moderate,  sharp. 

Sub-Genus  Casmabia.    H.  and  A.  Adams. 
Shell  generally  smooth;   whorls  simple    or  sub-plicate,   spire 
moderate ;    inner    lip     smooth,     callous ;    outer    lip 
margined,  smooth  or  slightly  crenulated  on  the  inner 
edge. 


(xxiii.)  Family  Natioida. 
(Shell  globular  or  oval ;  spire,  usually  short ;  aperture,  semi- 
lunar,  without  canal  or  anterior  notch ;  outer  lip  sharp ; 
columella  callous^  more  or  less  reflected  over  the  umbilicus ; 
operculum  pauci-spiral,  corneous,  or  with  an  exterior 
calcareous  layer.) 

Genus  Natica.    Lam.    (171-177.) 
Shell  sub-globular ;  spire    slightly  elevated ;  aperture  half 
round.    A  spiral  columella  callus  entering  the  umbilicus. 
/?/>/.— World-wide. 

F 
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Sub-QenuB  Mamilla.     Schum.    (Btjma,  H.  and  A.  Adams.) 

Shell  oyate,  couic,  rather  thin^  with  pointed  spire;  whorls 
fasciated ;  mouth  oblong  \  inner  lip  narrow,  reflected ; 
umbilicus  not  funiculaied, 

Gtonus  SioABKTiTs.  Lam.  (178.) 
Shell  ear-shaped^  with  minute  spire,  and  very  large  aperture, 
externally  with  revolving  striee'^  colour  usually  white, 
with  sometimes  a  thin  corneous  epidermis  ;  operculum 
minute,  homy,  sub-spiral.  Dist, — ^United  States, 
West  Indies,  China,  Peru,  Australasia. 

Gtonus  Lamellabia.    Montagu.    (179.) 
Shell  ear-shaped^  thin^  pellucid^  fragile  ;    spire  yery  small ; 
aperture  large,    patulous;    inner   lip    receding;    no 
operculum.      JDist, — Norwajr,  Great    Britain,  Medi- 
terranean, New  Zealand,  Philippines. 


(xxiv.)     Family  CALYPTBJBiDiE. 
(Shell  limpet-like^  with  the  apex  more  or  less  spiral ;  interior 
simple,  or  divided  by  a  shelly  process  or  plate,  variously 
shaped,  to  which  the  adductor  muscles  are  attached.) 

Genus  Infundibitlum.  Montfort.     (180.) 

Syn, — Trochita,  Clypeola,  Trochella. 

Shell  conic  trochiform,  spiral ;  summit  central ;  whorls 
convex,  plicate  not  umbilicated ;  aperture  large,  con- 
taining a  spiral,  transverse  lamina  or  plate,  extending 
obliquely  from  the  centre  to  the  outer  margin  of  the 
shell.    Dist, — Mostly  tropical  and  sub-tropical. 

Genus  Calyftbsa.    Lam.    (182.) 
Shell  conical,  more  or  less  angular,  with  sub-central  sub- 

C'  srior  sharp  apex ;  aperture  basal,  with  a  central 
na,  half-cup  shaped,  attached  to  apex  and  open  in 
front.    Dist. — World-wide. 

Genus  Lbobandia.    Beddome.     (181.) 

Shell  emarginuliform ;  internal  plate  like  Crepidula ;  radiately 

ribbed ;  front  edge  fissured,    Dist.  —Tasmania. 

Genus  Cbbpidula.    Lam.    (183-184.) 
Shell  oval,  limpet4ike^  with  a  posterior  generally  lateral  spiral 
apex ;  interior  with  a  shelly  plate  covering  its  posterior 
half.     Z?«/.— World-wide. 
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OenuB  HiFPONYx.     Defrance.     (185-187.) 
Shell  thick,  obliquely  conical,  non-spiroU ;     apex  somewhat 
posterior  and  carved  backwards ;  muscular  impression^ 
horse-shoe  shaped  \  base  of  attachment  shellj.    Dist — 
Almost  world-wide. 

Sub-Genus  Amalthea.    Schum. 
Like  Hipponyz,  but  without  shelly  base ;  impression  crescent- 
shaped.    This  form  is  usually  found  attached  to  living 
shells. 


(xxv.)     Family  Solabiida. 

-fShell  orbicular^  depressed^  or  trochiform ;  aperture  generally 
angular ;  umbilicus  usually  wide  and  deep ;  oper- 
culum corneous,  spiral.) 

Qenus  Solabium.     Lam.     (188-189.) 

Shell  depressed,  conical,  angular  at  periphery ;  aperture,  sub- 
quadrangular,  lip  simple  ;  umbilicus  wide,  spiral,  its 
margins  crenulated;  operculum  homy,  sub-spiral. 
Dist, — ^Tropical,  world-wide. 

Qenus  Adbobbis.    S.  Wood.    (190.) 

^hell  depressed,  orbicular,  widely  umbilicated;  whorU  not 
numerous,  smooth  or  striate,  the  last  somewhat 
angular ;  aperture  rounded,  the  outer  lip  arcuate,  simple, 
sharp;  operculum  shelly,  sub-spiral.  Dist. — West 
Indies,  China,  Australasia. 


(xxvi.)     Family  ScALABiDiE. 

Qenus  Scalabia.    Lam.    (191-202.) 

Shell  mostly  white  and  lustrous;  turreted;  many  whorled; 
whorls  round,  sometimes  separate,  ornamented  with 
numerous  transverse  ribs;  aperture  round;  peristome 
continuous;  operculum  homy,  few  whorled.  Dist,-^ 
Mostly  tropicaL 

Sub-Qenus  Cbossea.    A.  Adams. 

Shell  turbinate,  umbilieuted,  white ;  whorls  convex,  eaneellatedf 
simple  or  with  varices ;  aperture  roundish,  anteriorly 
angular,  somewhat  produced  and  canaliculate; 
umbilicus  surrounded  and  narrowed  by  a  callus. 
Occurs  also  fossil  in  Australia  and  Tasmania,  in  rocka 
of  Eocene  age. 
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(xxvii.)  Familv  Ianthinida. 
Oenus  Iaitthika.  Laau  (203-205.) 
Shell  tfaio,  trmtBlu&mtftrockifbrmorfflohular'iurhinate;  nucleus 
minute,  etylifbrm,  nniitral ;  wh6rlB  few,  rather  yentri- 
cose ;  aperture  four  sided  \  columella  tortuous  ;  lip 
thin,  notched  at  the  outer  angle ;  base  of  the  shell 
deep  violet;  spire  nearly  white.  Dist, — Pelagic  in 
Atlantic  and  Pacific  Oceans. 

(xxviii.)    Family  Tubbitellid^. 

Oenus  Tttbbitblla.     Lam.     (206-210.) 

Shell  elongated,  awl-shaped,  many  whorled,  with  revolving 
strisB ;  aperture  rounded;  operculum,  many  whorled, 
with  a  nmbrated  margin,  usually  whitish  or  brownish, 
with  sometimes  red-brown  spots  or  flames.  Diet. — 
World-wide,  ranging  from  Laminarian  Zone  to  100 
fathoms. 


(xxix.)    Family  Yebuetidjs. 

(0.)  Shell  (adult)  irregularfy  spiral,  or  contorted  tubular  \ 
operculate. 

Oenus  Ykbmbtus.    Adamson.     (211.) 

Shell  irregularly  spiral,  adult  stage,  or  contorted,  tubular, 
operculate.  Z^fir/.-^Tropical  and  sub-tropical.  World- 
wide. 

Oenus  SiLz^tTABiA.    Brug.    (212-218.) 
SheU  tubular :  spiral  at  first,  afterwards  irregular ;  tube  with 
a  continuous  slit ;  operculum  spiral. 


(xxx.)    Family  Euumidjc. 

(Shell  turriculated  or  turbiniformy  smooth^  milk  whiie^  polished; 
aperture  oval  or  rounded,  sometimes  angular  .in  front ; 
columella  without  plications  ;  operculum  corneous,  sub- 
spiral,  when  present. 

Qemxa  Eulim a.    Eisso.    (214-220.) 

Shell  smally  white  and  polished  ;  slender,  elongated^  with  numerous 
level  whorls ;  spire  often  curved  to  one  side ;  obscurely 
marked  on  one  side  by  periodic  mouths ^  which  fonn  promi- 
nent ribs  internally ;  apex  acute ;  aperture  oval,  pointed 
above;  outer  lip  thickened  internally;  inner  lip 
reflected  over  the  pillar ;  not  uttbilicated ;  operculum 
homy,  sub-spiral.  Dist. — World-wide— 5  to  90 
&thoms. 
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QermB  Styli^bb.  Brod.  (221.) 
Sjn. — Stylina. 
Shell  Aya/iifM,  if  pellucid,  thin,  globular  or  subulate,  smooth, 
poUahed;  whorls  numerous;  apex  very  shaxp,  some- 
times bent;  nucleus  sinistral \  aperture  sub-oval, 
angulated  posteriorly,  rounded  in  front;  inner  lip 
smooth,  ai'cuated;  outer  lip  slightly  sinuous,  thin, 
simple,  no  operculum.  Z>^/.— Europe,  West  Indies, 
Polynesia,  Australasia. 

(nzi.)    Family  Tttbbonillid^. 

(Shell     white^     slender,    elongated^    many    whorled,    mostly 
longitudinally  ribbed  or  spirally  Btriate.) 

Genus  Tubbonilla.    Bisso.    (222-225.) 
Shell  slender,  elongated,  many  whorled  ;  whorls  plaited ;  apex 

A>fi!r/ra// aperture  simple,  ovate;  peristome  incomplete  ; 

columella  not  plaited  \    operculum    homy,  sub-spiral. 

/?«/.— World-wide.      Kange  from  low  water  to  90 

fathoms. 

Oenus  AcLis.    Lov^n.     (226.) 
Shell  minute^  like  TurriteUa;  usually  spirally  striated ;  apex 

sinistral ;   aperture  oval ;   outer  lip  prominent ;    axis 

slighUy    rimate,    operculate.     Dist, — Europe,    North 

America,  Australasia. 

Genus  Odostomia.  Fleming.  (227-229.) 
Syn. — Odontostomia. 
Shell  subulate  or  ovate,  typically  smooth;  apex  sinistral; 
aperture  ovate  \  peristome  not  continuous  \  columella 
with  a  sin^e  tooth-like  fold\  operculum  horny,  indented 
on  the  inner  side.  Dist. — IJniTersal,  from  low  water 
to  40  fathoms. 

Sub-Gtenus  Pabthbnia.    Lowe. 
Shell  thin,  turriculate,  imperforate,  usually  milk  white,  under 
a  very  pale,  thin,  epidermis ;  whorls  ribbed  or  striate, 
sometimes  caocellate,  vanishing  at  periphery  of  last 
whorl.    Dist. — ^Japan  and  Tasmania. 

G^nus  Elttsa.    A.  Adams.     (230.) 
Shell  subulate,  turreted ;  whorls  longitudimilly  plicate  ;  aperture 
ovate ;  inner  lip  with  a  single  plait ;   outer  lip  often 
lirate  within.     Dist, — China,  Japan,  Australasia. 

Genus  Stbnola.    A.  Adams.     (231-232.) 
Shell)^ subulate,  straight^  vitreous,  banded,  polished;    whorls 
fiat;  suture  impressed ;  aperture  oblong;  inner  lip  acute, 
obliquely  plicate  in  the  middle  ;  outer  lip  simple,  acute. 
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Oenus  EuLiMBLLA.     Forbes. 
Sub-Genus  STTLOPTYaMA.     A.  Adams.     (283.) 
Shell  elongated,  pupiform,    turriculatey    solid,    smooth    or 
slightly  ribbed,  polished;  wborls  inflated  middle  of 
spire,  numerous;    apex  sinistral;    aperture  suJhquad- 
rangular,    Dist — Europe,  Japan,  Australasia. 


(xxxii.)     Family  LiTTOBiNiDiB. 
(Shell    spiral,    turbinate    or  globular ;      peritreme    entire; 
interior  not  nacreous ;  operculum  corneous,  spiral  or 
or  pauci-spiral.) 

Gknus  LiTTOBiNA.     Ferussac.     (234-238.) 
Shell  turbinated,  thick,  pointed,    few    whorled;     aperture 
rounded ;  outer  lip  acute  ;  columella  rather  flattened, 
imperforate,  operculum,  pauci-spiral.    Dist, — Universal 
on  sea  shores. 

Genus  RisELLA.  Gray.  (239-241.) 
Shell  depressed,  trocbiform,  with  flattened  whorls  and  keeled 
periphery  ;  not  umbilicated  ;  aperture  rhomboidal ; 
marked  with  brown  inside  the  margin ;  operculum 
pauci-spiral,  distinguished  from  Trocbus,  which  they 
resemble,  by  their  non-nacreous  interior.  Dist, — 
Australasia,  sea  shore. 

Genus  Fossabus.     Philippi.     (242-244.) 
Shell  minute,  turbinate,  perforate,  sculptured ;  inner  lip  thin ; 
aperture  semi-lunate ;  operculum  not  spiral.     Dist, — 
Almost  world-wide ;  among  weed  at  low  water. 

(xxziii.)     Family  Planaxid^. 

Genus  Alaba.    H.  and  A.  Adams.     (245-247.) 
Shell  ovate,  conical  or  elongated,  sub-diaphanous;  whorls  plicate 
or  varicose  ;  apex  sub-mammiUate ;  aperture  ovate,  the 
columella  more  or  less  truncate.      Dist, — Japan,  West 
Indies,  Australasia. 

Sub-Genus  DiAUL.    A.  Adams. 
Whorls  not  varicose,  sometimes  nodulate  around  the  middle ; 
columella    straightish^    not    truncated)    labrum    not 
thickened.    Dist. — Philippines,  Japan,  Australasia. 

(xxxiv.)     Family  CEBiTHiiD-ffi. 
Shell  spiral,  elongated,  many  whorled,  frequently  varicose; 
aperture  channeled  in  fronts  with  a  less  distinct  posterior 
canal;  lip  generally  expanded  in  the  adult ;  operculum, 
horny,  spiral. 
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G«iiuB  Cbbithittm.    Brug.    (248-259.) 
Shell    torretedy   maoy    whorled,    with    indistanct    Torices; 
aperture    smaily    with    a    tortuous    canal    ia   front; 
outer  lip  expanded;  inner  lip  thickened;  operculum 
homjy  spiral.    Dist. — Almost  world-wide. 

Sub-Oenus  Bittium. 
Shell  elevated,  with  numerous  granular  whorls  and  irregular 
varices ;   anterior  oinal  short,  not  recurved  \  inner  lip 
simple ;  outer  lip  not  reflected ;  ustiall j  with  an  exterior 
rib  ;  operculum  four  whorled. 

Oenus  Tbifobib.  Deshajes.  (260-261.) 
Shell  sinistral^  sculptured,  granular;  whorls  numerous, 
terminating  below  in  a  small  aperture  with  tubular 
anterior  canal;  opposite  this  canal  is  sometimes  a 
second  one  upon  a  varix,  marking  the  position  of  a 
former  aperture;  operculum  orbicular,  few-whorled. 
Dist, — East  Indies,  Polynesia,  Panama,  West  Indies, 
Mediterranean,  Australasia. 

Oenus  PoTAMiDBS.  Brong.  (262.) 
Shell  often  large  sized,  turriculated ;  whorls  angulated  and 
coronated;  aperture  prolonged  in  front  into  a  nearly 
straight  canal;  outer  lip  thin,  sinuous ;  epidermis  thick, 
olive  brown ;  operculum  many  whorled.  Dist — 
Tropical  and  sub-tropical ;  fresh  and  brackish  streams 
and  swamps. 

(xxxv.)    Family  Bissobllidjb. 

Oenus  Tatba.    Tenison- Woods.     (263.) 

Shell  minute,  elongate,  pyramidal,  attenuate,  with  brownish- 
black  epidermis;  spire  elevated,  acuminate;  whorls 
flattish  (8)  ;  aperture  pyrif orm ;  inner  lip  reflected  ; 
operculum  horny  and  thin,  with  a  vertical  sub-marginal 
claw.  Dist, — Only  one  representative,  T.  Huonensis^ 
T.  Woods.  Found  under  stones  at  low  water  in  tidal 
estuaries  in  Tasmania. 


(xxxvi.)     Family  BissoiDiB. 

Shell  small,  spiral,  turreted  or  depressed,  often  more  or  less 
umbilicated;  aperture  more  or  less  rounded,  never 
truly  channeled  in  front ;  peritreme  continuous. 

Sub-Family  Bissoinik^. 
Shell  small,  ovate,  or  turreted  with  a  thick  corneous  or 
calcareous  pauci-spiral  operculum,  with  internal  process, 
articulated  (marine). 
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Qenns  BisaoxNA.    D'Orb.    (264-274) 
Shell  turreted,  whorls  numerous,  ribbed  or  cancellaUd  ;  aperture 
semi-lunar ;   lip  slightly  thickened  within,  somewhat 
expanded,  faintly  (Channeled   anteriorly;    opercalum 
corneous,    thick,  semi-lunar,    pauci-spiral    with    an 
interior  process.    Dist — World-wide  (marine). 
Sub-Family  Bissoikjb. 
Shell  small,  ovate  or  elongate ;  operculum  pauci-spiral,  not 
provided  with  an  internal  process  (tnarine). 

(lenus  RissoA*  Frem.  (275-289.) 
Shell  midute,  white  or  homy,  conical,  pointed,  many  whorled; 
smooth,  ribbed  or  cancellated;  aperture  rounded; 
peristome  entire  or  cootinuous;  outer  lip  slightly 
expanded  and  thickened;  operculum  sub-spiral.  Dist. — 
Universal  (marine). 

Sub-Genus  Setia.    H.  and  k.  Adams. 
Shell  thin,  oval-oblong,  or  sub-conic ;  whorls  few,  ventricose 
spotted  ;     spire  short ;    apex  obtuse ;     apertui^  sub- 
orbicular. 

Sub-Oenus  Csbatia.     H.  and  A.  Adams. 
Shell  sub-cylindrical^  spirally  striated,  white,  thin,  sub-pellucid  \ 
whorls  rounded;    summit  of  spire  obtuse;    aperture 
sub-oval ;   peristome  continuous ;  the  outer  lip  thin  and 
sharp. 

Sub-Gknus  Cinotjla.    Fleming. 
Shell  thin,  elongated,  smooth   or  spirally  striate,  spotted  or 
banded;  K^ertxiXQ pyri/orm  or  oval ;  onteili^  sharp,  with 
an  extemcd  varix. 

Sub-Genus  Alvania.    Bisso. 
Shell  oval,  turbiniform ;    spire  rounded,  usually  cancellated; 
aperture  sub-circular;  crenulated  within;  outer  lip  with 
a  marginal  exterior  varix. 

Sub-Family  HYDBOBiiNiB. 
Shell  very  stnall,  or  of  moderate  size,  never  exceeding  two- 
filths  of  an  inch  in  length,  globose,  ovate  or  elongated^ 
generally  umbilicated  or  rimate,  and  covered  with  a 
teriostraca,  for  the  most  part  of  an  olive  colour  \  whorls 
numerous  (4-8)  smooth  or  rarely  ribbed  or  carinated; 
never  cancellated',  aperture  more  or  less  ovate  or 
rounded,  rarely  sub-acute  or  efPuse  anteriorly; 
peritreme  continuous ;  outer  lip  usually  simple  and  acute; 
operculum  pauci-spiral,  corneous.  Dist.— Lakes,  rivers 
and  lagoons,  sea-level  to  4,000  altitude ;  mostly  inhabiting 
fresh  water  but  some  entering  brackish  water; 
herbivorous. 
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Oentts  Htbbobia.  Hartmann.  (290-293.) 
SbelX  miotLtpe,  ovate  or  elongated,  smooth,  sub-perforate ;  spire 
cotiio;  whorls  generally  flat;  apex  acate;  aperture 
ovate;  inner  Up  not  thichened\  opercalom  corneous; 
rostrum  rather  long ;  tentacles  somewhat  tapering  but 
blunt  at  the  extremity  ;  foot  somewhat  pointed  behind. 
Dist, — World- wide /r<f5A  and  brackish  waters, 

Oenus  BiTHTNKLLA.?  Moquin-Tandon.  (294-303.) 
Shell  minute,  elongated-ovate,  usually  somewhat  pupiform, 
imperforate,  or  simply  rimate ;  apex  obtuse ;  aperture 
oval  or  rounded ;  peritreme  continuous ;  outer  lip 
sharp  or  slightly  thickened;  operculum  corneous, 
nucleus  moderately  large,  not  very  close  to  basal 
margin.  Tentacles  tapering  blunt  at  the  tip;  foot 
rather  narrow,  rounded  behind ;  very  bifid.  Fresh 
water^  ascending  to  4,000  feet  altitude  in  Tasmania. 
Dist. — Europe,  America,  Australasia  ? 

Genus  Potamopybous.  Stimpson. 
Shell  ovate-oonic,  imperforate ;  apex  acute ;  whorls  coronated 
with  spines:  aperture  ovate;  outer  lip  acute;  oper- 
culum corneous;  rostrum  moderate;  tentacles  very 
long,  slender,  tapering,  and  pointed;  eyes  on  very 
prominent  tubercles;  foot  rather  short,  broadest  in 
front,  and  strongly  auriculated.  Dist. — Fresh  water. 
New  Zealand,  Tasmania,  Cuba. 

€tonus  PoTAMOPTBOus.  ?    Huttou  non  Stimpson.    (294-303.) 

Shell  ovate-conic  or  oval,  imperforate ;  body  whorl  more  than 
half  the  length  of  shell ;  aperture  ovate,  the  outer  lip 
acute  ;  peritreme  continuous  or  discontinuous ;  oper- 
culum homy,  sub-spiral,  without  any  internal  process. 
Animal  with  the  foot  rather  short,  broadest,  and 
slightly  expanded  in  front ;  tentacles  very  long, 
slender,  tapering  and  pointed ;  eyes  on  very  prominent 
tubercles.  Dentition^  median  tooth  trapezoidal ;  inferior 
margin  more  or  less  trilobate ;  first  lateral  broad  and 
excavated  in  the  middle,  contracted  into  a  long 
peduncle,  the  denticles  nearly  equal;  second  lateral 
pointed  at  the  inner  extremity;  the  shank  broad 
and  thickened  on  its  outer  margin;  third  lateral 
with  the  inner  extremity  broad  and  rounded,  con- 
structed at  its  junction  with  the  very  broad  shank 
which  is  thickened  on  its  outer  margin.  Number  of 
transverse  rows  of  teeth,  55  to  69.  Formula  of  the 
denticles^^^/^;  9  or  11;  20  to  23 ;  30  to  40. 
Button's  new  definition  of  Potamopyrgus  would  exactly 
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fit  the  numerous  species  in  Australia,  Tasmania,  and 
New  Zealand,  hitherto  variously  assigned  to  Faludes^ 
trina,  Amnicoia,  and  latterly  BithytuUa,  It  is  doubt- 
ful, however,  whether  the  greatly  modified  definition 
may  not  have  the  effect  of  severing  some  of  the 
original  forms  embraced  under  Stimpson's  original 
definition  of  Potamopyrgus.  A  new  name,  say 
Iluttonia^  for  the  Australian,  Tasmanian,  and  New 
Zealand  forms,  with  the  definition  given  by  Professor 
HuttoD,  is  suggested  as  the  best  course  to  adopt  in 
the  classification  of  Australasian  species  determined 
by  the  dentition  characteristics. 

Genus  Bbazikbia.  Petterd.  1888.  (304.) 
Shell  minute,  globosely  rounded,  solids  imperforate;  spire 
small ;  body  whorl  large ;  aperture  very  oblique ;  outer 
lip  acute;  inner  lip  thickened;  operculum  homy, 
sub-spiral.  Animal  very  similar  to  Beddomeia  Laun- 
cestonensis,  Johns tOD.  Dist. — Fresh  water  streams. 
North- Western  Tasmania — River  Wye,  Surrey  Hills, 
and  tributaries  of  the  Arthur  Eiver.  The  shell 
originally  described  by  Tenison- Woods  as  Ampullaria 
Tasmanica,  and  later  transferred  to  genus  Atnnicola^ 
is  here  provisionally  referred  to  Petterd's  new  genus, 
Brazieria. 

Sub-Qenus  Beddomeia.    Petterd.    1888.     (305-310.) 

Shell  globosely  couical,   thin,  umbilicate  or  sub-umbilicate ; 

spire  short ;  body  whorl  inflated ;  aperture  ovate ;  colu- 

mella  margin  more  or  less  thickened  ;  operculum  homy, 

pauci-spiral.     Animal   with  a  somewhat  broad  foot; 

tentacles    long,   slender  and  pointed]    eyes   sessile  at 

outer  base  of   same  ;    muzzle  broad  and  projecting. 

Dentition  as  in  Potamopyrgus^  Hutton  non  Stimpson, 

but  the  trapezoidal  median  tooth  has  quite  a  different 

arrangement  of  the  inferior  basal  row,  which  consists 

of  two  ovate  elevations  on  either  side  of    a  curved 

central  tooth. 

7  or  d 
Formula  of  denticles  on  median  tooth    -  - — - — ^ 

Z  —  1  —  z. 

Formerly  the  writer  doubted  the  wisdom  of  erecting 

a  new  genus  for  the  forms  now  included  as  above ; 

but  if  the  difficulty  of  the  alteration  of  Stimpson's 

genus  Potamopyrgus  be  surmounted,  or  if  the  name 

Huttonia^   as    suggested,    be  adopted  for  Professor 

Button's  new  definition  as  applied  to  Australasian 

forms,  there   is  little  doubt  but  that    the  sub-genus 

erected  by  Mr*  Petterd   would  be   most  fitting  for 

Australasian  forms  of  this  group. 
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Sub-Familj  Pomatiopsinjb. 

(Shell  and  operculum  as  in  Eissoine.  Foot  with  lateral 
sinus.     Amphibious.) 

Genus  Pomatiopsis.    Tryon.     (311-312.) 

Shell  elongated,  frequently  decollated,  perforate,  smooth; 
whorls  very  convex ;  aperture  round ;  peristome  con- 
tinuous, slightly  expanded  or  reflected.  Air  breathing 
animal^  preferring  damp  location  in  the  vicinity  of 
streams  or  lagoons,  Dist, — United  States,  Central 
America,  Australia,  Tasmania,  Flinders'  Island. 

(xxivii.)     Family  Assiminijd^. 
Gtonus  AssiMiNEA.    Leach.     (313.) 
Shell  small,  oval,  conical,  with  moderate  spire ;  aperture 
rounded,  oval,  with  sharp  lip  entire;  columella  lip 
somewhat  thickened.     Dist, — Europe,  Asia,  America, 
Tasmania. 

(xxxviii.)  Family  VALVATiDiB. 
Genus  Valvata.  Miieller.  (313».) 
Shell  depressed,  conical  (in  the  typical  group),  umbilicated ; 
covered  by  a  thin  greenish  epidermis;  operculum 
orbicular,  corneous,  multispiral.  Animal  with  a  pro- 
duced muzzle  ;  tentacles  long  and  slender,  eyes  at  their 
bases ;  foot  bilobed  in  front ;  branchial  plume  long, 
pectinated,  partly  exerted  on  the  right  side  when  the 
animal  is  walking;  lingual  teeth  broad,  uncini  3 
lanceolate;  all  toothed  and  denticulated.  Dist. — 
Freshwater,  mundane. 

(xxxix.)  Family  TsuNCATELLiDiB. 
G^nus  TauNCATBLLA.  Bisso.  (314-317.) 
Shell  small,  sub-cylindrical  or  turbinate,  with  elevated  spire  ; 
apex  obtuse  or  truncated ;  whorls  striated  transversely ; 
aperture  oval,  entire;  peristome  continuous;  operculum 
corneous,  sub-spiral.  Animal  with  short  diverging 
tentacles;  eyes  centrally  behind;  head  bilobed;  foot 
short,  rounded  at  each  end.  Dist, — On  stones  and 
seaweed  between  tide  marks, 

(xl.)  Family  Nbkitid^. 
Genus  Nsbita.  Linn.  (318.) 
Shell  thick,  smooth  or  spirally  grooved ;  epidermis  horny ; 
outer  lip  thickened  and  sometimes  denticulated  within  ; 
columella  broad  and  flat,  with  its  inner  edge  straight 
and  toothed;  operculum  shelly.  Dist, — ^Nearly  all 
warm  seas,  living  on  rocks  and  stones  at  low  water. 
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(xli.)    Family  Liotiid^. 

(Shell  depressed^  spiral,  white  ribbed,  sometimes  cancellated  or 
nodulous;  aperture  orbicular,  rarely  pearly  within; 
operculum  corneous  inside  ;  outside  with  a  calcareous 
coat  of  pearl-like  shelly  particles,  spirally  arranged. 

Genus  Liotia.    Gray.    (319-S24) 

Shell  turbinated  or  depressed^  varicose^  perforated  or  umbilicated 
whorls  ribbed  or  cancellated;  aperture  rounded,  pearly 
within;  peristome  thick,  callously  margined.  Dist, — 
Tropical  and  sub-tropicaL 

Genua  Cylostbkma.    Marryat.     (325-833.) 

Shell  orbicular,  depressed,  widely  umbilicated^  spire  shorty 
whorls  transversely  striated  or  cancellated ;  aperture 
round,  not  nacreous  ;  peristome  continuous,  simple. 
Dist. — Japan,  Philippines,  West  Indies,  Australasia. 


(idii.)     Family  Botsllida. 

Gknus  RoTELLA.    Lam.     (334) 

3hell  depressed,  lenticular,  the  spire  depressed,  conical; 
aperture  semi-orbicular ;  outer  lip  sharp ;  base  with  a 
convex  rounded  umbilical  callus.  Dist. — India,  China, 
Japan,  Philippines,  Australasia. 

(xliii.)     Family  PHASiANELLiDiB. 

Gknus  Phasianblla.    Lam.     (335-339.) 

Shell  elongated,  polished,  richly  coloured  ;  whorls  convex ; 
aperture  oval,  not  pearly  ;  inner  lip  callous,  outer  thin  ; 
operculum  shelly,  callous  outside,  sub-spiral  intida. 
(Pheasant-shell,)  Dist. — ^Large  species,  Australasia; 
small  species,  India,  Philippines ;  very  small  species. 
West  Indies,  Mediterranean,  Great  Britain. 


(xliv.)     Family  Tuebinidjb. 

Genus  Tttbbo.    Linn.     (340-342.) 

Shell  spiral,  turbinated,  solid,  nacreous  inside  ;  whorls  convex, 
smooth,  grooved  or  tubereulated;  aperture  large,  rounded^ 
slightly  produced  in  front ;  operculum  shelly  and  soUd, 
callous  outside  and  smooth,  or  variously  grooved  and 
mamiliated,  internally  homy  and  pauci-spiral.  Dist, — 
World-wide  ;  rocks  and  weeds  at  low  water,  along  the 
shore.     (Top-shell.) 
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Sub-Genus  Ttjbbo.     (Bestricted.) 
Shell  smooth,  or  tuberculate,  covered  by  a  smooth  epidermis  j 
inner  lip  flattened,  more  or  less  produced  in  front ;  no 
umbiUcusy  operculum  spiral  on  its  inner  face,  convex 
and  smooth  or  granular  (not  ridged)  ezternallj. 

Sub-Gknus  Senectus.    Humph. 
Shell  solid,  with  revolving   squamose    or    spinose    ridges 
covering  the  whorls;  axis  usually  narrowly  ^perforated ; 
aperture    usually  slightlv  produced    in  front,  with 
sometimes  a  short  channel. 

Sub-Genus  Mabmobostoma.  Swains. 
Shell  thick,  smooth  or  tuberculate;  aperture  rounded  in  front; 
columella  callus  covering  the  axis,  which  is  umhluated^ 
however;  the  umbilicus  often  at  the  upper  end  of  a 
curved  channel  in  the  callus;  operculum  spiral,  with 
central  nucleus,  and  an  indistinct  sub-centod  external 
rib. 

(xlv.)     Family  Tbochid^. 

(Shell  usuallv   conical,   with  fiattened  bascy  nacreous  inside; 
operculum  corneous^  multispiral.) 

Genus  Tbochus.  Linn.  (343-388.) 
Shell  pyramidal,  with  nearly  a  flat  base ;  whorls,  numerous^ 
flat,  variously  striated ;  aperture  oblique,  rhombic, 
pearly  inside ;  columella  twisted,  slightly  tn;ncated ; 
outer  lip  thin ;  operculum,  homy,  mi^tispiral.  Dist. — 
World-wide ;  low  water  to  15  fathoms,  the  smaUer 
species  to  100  fathoms. 

Sub-Genus  Tboghxjs.     (Bestricted.) 
Umbilical   region  excavated  but    not   perforated ;    columella 
spirally  twisted  above,  terminating  in  a  point  anteriorly. 

Sub-Genus  iNFtnrDiBTJLUM.   Mont.  (Cabikidba.  Swains.) 
Shell,  conical ;  whorls  flattened,  the  last  angular,  base  concave  ; 
columella  without  teeth,  or  teeth  obsolete. 

Sub-Genus  Minolia.  A.  Adams. 
Shell  globosely  conoidal,  widely  and  profoundly  uTnbUicated ; 
whorls  rounded,  clathrate ;  suture  canaliculate ;  last 
whorl,  subsolute  towards  the  aperture;  umbilicus 
perspective ;  aperture  circular,  pearly  within  ;  peristome^ 
continuous,  thin,  acute. 

Sub-Genus  AsTELE.    Swamson.    (Tas.  Journal,  1855.) 
Shell  nacreous,   pyramidal  or  trochiform;  unarmed;   body 
whorl  convex ;  columella,  none ;  umbilicus  large,  closed 
only  by  the  terminal  whorl  of  the  spire ;  aperture^ 
broader  than  high,  the  margin  of  both  lips  thin. 
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Sub-Genu8  Monilea.    Swainson. 
8bell  orbicular^  depressed,  widely  umhilicated ;  whorls  encircled 
bj  grooTes,  the  last  rounded ;  umbilicus  encircled  by  a 
striated  callus  ;  columella  terminatiDg  anteriorly  in  one 
or  two  tubercles. 

Sub-Gknus  QiBBUiA. 
Shell  ccnoidaly  umbilicated ;  umbiUcus  cylindrical  or  infundibuU^ 
form  J  whorls  frequently  tuberculated  aboTC,  and  with 
channeled  suture ;  columella  samelinus  terminating  in 
a  tubercular  tooth. 

Sub-Class  ZizTFHiNUS.    Oray.    (Calliostoma.)     Swains. 
Shell  trochiform,  conical,  nol  umk'lica/ed  ;  last  whorl  angukUed 
and  usually  ribbed  a/  the  periphery  ;  aperture,  quadran^ 
gular  ;  columella  simple,  oblique,  often  ending  in  a 
tooth  in  front. 

Sub-Qenus  Thalotia.    Gray. 

Shell  oyate-turriculated,  rather  thick,  not  umbilicated;  whorls 

flattened,    with     reyolviDg     ribs,    which    are   sometimes 

granular  ;  aperture,  sub-rotund ;  columella  tubercula/e^ 

truncate  in  f rent ;  outer  lip  rather  thick,  crenulated  withm^ 

Sub-Genus  Elenchtts.  Humphrey. 
Shell  elevated,  conoidal,  spire  sharp  ;  whorls  rather  flat,  smooth^ 
polished,  usually  with  distant  revolving  incised  lines; 
aperture  std>'Oval ;  columella  with  a  tooth-Uke 
projection  in  the  middle;  outer  lip  thickened  within. 
Brilliantly  coloured  shells,  but  very  pearly  within 
(used  as  ornamental  necklaces  by  the  Tasmanian 
Aborigines). 

Sub-Genus  Ganthabidus.    Montfort 
Shell  ovate,  thin,  outer  lip  acute ;  the  columella  wants  the 
conspicuous  tooth  seen  in  Elenchus ;    the  whorls  are 
encircled   by  stricB    and   not   polished ;    interior  highly 
iridescent. 

Sub-G^nus  Bankivia.    Beck. 
JBhell  aukulate,  with  sharp  spire,  polished,  bright  coloured; 
whorls  smooth,  flattened,  without  epidermis ;  aperture 
sub-ovate,  rather  large,  not  nacreous  within  ;  columella 
twisted,  truncated  in  front ;  outer  lip  simple,  sharp. 

Sub-Genus  Tbochocoohlsa.    Klein« 
Shell  elevated,  turbiniform ;    whorls  bluntly  angled  at  the 
periphery,  or  with  revolving  carinsB;  outer  lip  thin^ 
smooth  within;    inner  lip  spreading,   twisted,   dentate 
below,  no  umbilicus. 
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Sub-G^DUS  EuCHELtTS.      Phil. 

Shell  conoidal^  turbinate  umbilicaied\  whorls  rounded,  with 
granulated  reYolying  ribs ;  columella  lamellarly  produced 
into  a  central  tooth  ;  outer  lip  thickened  and  crenulate 
within ;  opercular  whorls  rather  few,  rapidly  increasing. 

Sub-Qenus  Cla^nculus.     Montfort. 

Shell  oonoidal  or  t\iTbinB,ted,  not  upidilicated ;  whorls  mostlj 
granulous;  aperture  contracted;  columella  spirally 
twisted,  forming  a  /aise  umbilicus^  plicated  throughout 
and  terminating  in  a  multi-dentate  varix ;  outer  lip 
dentate  within,  with  sometimes  a  larger  superior  tooth. 
Sub-Genus  Diloma.     Philippi 

Shell  conoidal,  smooth,  not  umbilicated\  whorls  rather  few, 
convex-,  aperture  sub-rotund;  columella  lip  excavated 
in  the  middle  and  expanded  over  the  umbilicus  region^ 
produced  laterallj  to  join  the  outer  lip ;  outer  lip  thin, 
unarmed. 

Genus  Maboabita.    Leach.     ( — ) 
Shell    thin,   globular,  conical,  umbilicated;     whorls    rounded, 
smooth ;  aperture  rounded,  pearly ;  lip  sharp,  smooth. 
Dist. — Japan,  Cahfomia,  Australasia. 

(zlyi.)     Family  Stomatellid^. 
Genus  Stomatxlia     Lam.     (389.) 
Shell  ear-shaped,  regular ;   spire  small ;   aperture  oblong,  ^ezy 
large  and  oblique,   nacreous;    lip  thin,  eyen   edged; 
operculum  circular,  homy,  multispiral.    Dist. — On  reefs 
and  under  stones  at  low  water. 

Genus  Stomatia.    Helbing.     (390.) 

Shell  like  Haliotis,  but  without  perforations,  their  place  being 
occupied  by  a  simple  furrow ;  surface  rugose,  smooth  or 
spirally  ridged ;  spire  small,  prominent ;  aperture /ar^«, 
0^/^^/ outer  magin  irregular.  Dist, — Java,  Philippines, 
Torres  Straits,  Pacific,  Australasia. 

Sub-Genus  Gena.    Gray. 
Shell  sub-spiral,  oblong,  auriform,  depressed,  smooth  or  striated ; 
spire    flattened,  nearly  obsolete \    aperture  very    large; 
no  operculum. 

(xlvii.)     Family  Pleubotomabiib^. 
Shell  more  or  less  conically  eleyated,  turreted  or  trochiform, 
with  a  marginal  slit  in  the  upper  part  of  the  outer  lip, 
or  a  row  of  perforations  in  the  upper  part  of  the 
whorl ;  aperture  often  pearly  within. 
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G^niis  ScHiBMOPB.  Jeffreys.  (391.) 
Shell  mintite,  thin,  translucent,  net  pearly^  spire  laterally 
compressed,  as  in  Stomatia ;  dit  of  the  jonng  shell  is 
converted  into  a  foramen  in  the  adult ;  it  does  not 
commence  until  the  animal  is  half  grown.  Dist. — 
Mediterranean,  Japan,  Tasmania* 

(xlviii,)     Family  HALioriD-ffl. 
Oenus  Haliotis.    Linn.     (392-395.) 
Shell  ear-shaped,  large,  with  a  small  flat  spire ;   aperture  very 
wide,  iridescent;    exterior  striated,  dull;    outer  angle 
perforated  by  a  series  of  holes^    those    of    the    spire 
progressively  closed.    I)ist, — Almost  world-wide. 

(xlix.)    Family  Fissitsbllidje. 
Shell  conical,  limpet^shaped ;   apex  recurved;   nucleus  spiral, 
often  disappearing  in  the  course  of  growth;    anterior 
margin  notched  or  apex  perforated  \  muscular  impression 
horse-shoe  shaped,  open  in  front. 

Q^nus  FiBSUsBLLA.    Lam.     (396-401.) 
Shell  oval,  conical,  depressed,  with  the  apex  in  front  of  the 
centre,  and  perforated  \  surface  radiated  or  cancellated  ; 
muscular  impression  with  the  points  incurved.     Dist. — 
Universal,  but  mostly  in  warm  seas. 

Sub-Genus  Macboschisma.     Swainson. 
Shell  square,  aval,  roughly  rayed,  truncate  at  the  end ;  perfora- 
tion very  large,  sub-triangular,  elongated. 
G^nus  Emaboinula.    Lam.     (402-405.) 
Shell  oval,  conical,  elevated,  with  the  apex  recurved;    surface 
cancellated;  anterior  margin  notched;  muscular  impression 
with    recurved    points.       Dist, — Almost    world-wide, 
range  low-water  to  90  fathoms. 
Genus  Pabmophobus.    Blainv,     (406-408.) 
Shell  lengthened  oblong  depressed;  apex  posterior ;  front  margin 
incurved;    muscular    impression    horse-shoe   shaped, 
elongated ;  shell  smooth,  white.     Dist, — East  Indies, 
Philippines,  Australasia. 

(1.)    Family  Patellidje. 
Shell  wholly  external,    disc    shaped,  with    apex    anteriorly 
directed.    {Limpets.) 

Genus  Acjkjba.    Esch.    (409-417.) 
Shell  solid,  limpet  form ;    apex  erect,  or  anteriorly  inclined. 
Dist^ — ^Mostly  West  Coast  of  North  America,  Europe, 
Australasia. 
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Gbnus  Patella.  (418-424) 
Shell  conical,  more  or  less  depressed^  oval  at  the  base ;  apex  sab- 
central  or  anterior,  from  which  usuallj  radiate  ribs, 
which  are  are  frequently  nodose ;  mostly  crenulated 
on  the  inner  margin.  Dist. — World-wide.  (Common 
Limpet.) 

(li.)    Family  Chitonida. 
Shell  composed  of  eight  separate  transverse  imbricating  plates^ 
lodged    in    a    coriaceous   mantle,    which    forms    an 
expanded  margin  around  them. 

Genus  Chiton.    Linn.     (425-438.) 
Same  general  description  as  given  for  the.  family. 

Sub-Genus  Chiton.    Lam. 
Girdle  covered  with  distinct  scales;  anterior  and  posterior 
valve  with  many  slits,  middle  valve  with  one. 

Sub-Genus  Lophyetxs.    Poli.     (Badsia.     Gray.) 
Teeth  in  middle  valve  two  or  more ;  differs  also  from  Chiton 
in  having  side  slits. 

Sub-G^nus  Lefiboplettbtts.    Bisso.     (Isnochiton.) 
Scales  transverse,  flattened,  somewhat  imbricated,  generally 
striated. 

Sub-Genus  Plaxiphoba.     Gray.     (Euplacifoba.    Gray.) 
Mantle  with  a  double  series  of  pores,  beset  with  bifurcate 
bristles,  one  row  at  the  insertion  of  the  valves,  the 
other  at  the  external  margin ;  shell  with  the  valves 
broad,  transverse,  external. 

Sub-Genus  Acanthocites.     Ilisso. 

Mantle  densely  spinulose,  surrounded  with  a  series  of 
setigerous  pores;  shell  with  the  valves  deeply 
immersed,  sub-equal  externally,  the  exposed  part 
moderate ;  cordate  as  broad  as  long ;  plate  of  insertion 
of  the  anterior  valve  six  lobed,  that  of  the  middle  bi- 
lobed,  that  of  the  posterior  five  lobed. 
Genus  Chitonbllvs.    Blainville.     (434-435.) 

Tail  plate  funnel  shaped ;  laminsB  thrown  forward ;  insertion 
plates  very  sagittate;  slits  in  anterior  valve  5,  in 
middle  0-1,  in  posterior  none  ;  teeth  very  short,  except 
of  sutures;  eaves  distinct;  sinus  very  deep  and 
narrow ;  girdle  crowded  with  bristles,  no  tufts ;  gills 
posterior. 

Sub-Genus  Cbyptoplax.     Gray. 
Middle  valve  without  ribs;    girdle  with  crowded  bristles^ 
tufted. 

G 
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(lii.)    Familj  Philinida. 
QeDus  Philine*    Afcapias*     (436.) 
Sh^  bulliform^  not  forming  a  single  whorl,  internal,  white. 
traasluceDttOTal,  slightly  conToluted;  spire  rudimentary 
Dist. — West  Indies,   Boreal  Atlantic,  Mediterranean,. 
East  Indies,  Australasia. 


(liii.)    Familj  ToaNATBiiLiDjs. 
Shell  spiral,  ovate,  convolute  ox  involute,  spire  more  or  less 
elevated ;   surface  mostly  spirally  punctated-,  aperture 
usually  high  and  narrow,  truncate  or  roundish  in  front; 
columella  solid. 

Genus  Tornatina,     D'Orb.     (437.) 
Shell  oval,  elongated,  conical   or  fusiform,   with  revolving 
punctated  striae  ;    aperture  long  and  narrow,  widened 
in  front,  entire ;   lip  sharp ;  columella  thickened,  but 
without  plications.     Dist, — Almost  world-wide. 

Q^nus  BiNoicuLA.    Desh.    (438.) 
Shell  minute,  ventricose,  with  small  spire ;  aperture  notched ; 
columella  callous,  deeply  plaited-,  outer  lip  thickened  and 
reflected,    Dist. — lu  all  warm  seas. 


(liv.)      Familj  CYLiCHNiDiB, 
Shell  external,  spiral,  more  or  less  cylindrical ;  nearly  white  \ 
no  operculum. 

Genus  Cyliohna.  Lor<$n.  (439-440.) 
Shell  strong,  cylindrical,  smooth,  or  punctate-striate ;  spire 
minute  or  truncated;  aperture  narrow,  rounded  in 
front;  columella  callous,  with  one  plait.  Dist. — 
Chiefly  deep  water  shells,  Greenland,  Britain,  Bed  Sea, 
Australasia,. 


(Iv.)    Family  BuLiiXP-s. 

Shell  spiral,  ventricose,  rather  thick,  maculated  and  banded  in  the 
typical  genus,  white  in  others;  spire  involute^  external, 
but  usuidly  partly  covered  by  the  lateral  lobes  of  the 
foot 

Genus  Bulla*    lann*    (441.) 

Shell  oval,  globular,  smooth,  spotted,  marbled  or  zoned; 
spire  concave;  aperture  as  long  as  the  shell;  inner 
margin  without  columella;  outer  lip  trenchant. 
Dist, — Universal. 
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Genus  H^mikea.    Linn.     (442 ) 
Shell  oval,  globular,  spiral,  ventricose,  comtaus^  thin^  covered 
by  a  slight  smooth  epitUrmis ;  spire  involute ;  lacks  the 
colours  of  Bulla. 

(Ivi.)  Family  Lophocxbii>a. 
Qenus  Ajkbba.  Moller.  (443.) 
Sbell  like  Bulla,  thin,  flexible,  globoselj  qylindrieal;  spire 
truncated ;  whorls  channeled ; .  aperture  long,  expanded 
and  deeply  sinuated  in  front ;  outer  margin  disunited 
at  the  suture ;  columella  open,  exposing  the  whorls. 
Dist — Oreenland,  Great  Britain,  Mediterranean,  East 
Indies,  Australasia. 

(Ivii.)     Family  APLYStiDiB. 
Shell  wanting  or  rudimentary,  and  covered  by  the  mantle ; 
oblongy  tribal  or  slightly  convoluted  \   large,  slug-like 
animals. 

Genus  Aplysia.    Gmelin.     (444>445.) 
Shell  oblong,  convex,  flexible  and  transluanfi  with  a  posterior 
slightly  incurved  apex.       (Sea-hare.)      I?ist. — West 
Indies,  Norway,  Britain,   Mediterranean,   Mauritius, 
China,  Australasia. 

(Iviii.)     Family  Yvtrividm.     (Land  Shells.) 
Shell  usually  thin,  corneous,  transparent,  spiral,  of  few  rapidly 
enlarging  whorls, 

Genm  Vit&ina.  Drap.  (446.448.) 
Shell  imperforate,  very  thin,  depressed ;  spire  short,  last 
whorl  large  ;  aperture  large,  lunate  or  rounded ; 
columella  majfgin  slightly  inflected;  peristome  often 
membranous.  BisU — ^Universal,  mostly  inhabit  cold  or. 
temperate  countries  or  mountain  re^os  of  warm 
couatries.- 

Gix.)    Family  HfiLioii>iB.     (Land  Shells.) 
(Shell  spiral,  usually  thicker  than  in  th»  ZonitidflB,  and  mostly 
with  reflected  lip,  the  aperture  edentulous  or  contracted 
by  teeth.) 

Genus  Hbliz.  (449^1&) 
£Biiell  oi  vsriabto  form,  smooth,  rugose-,  striate,  ribbed  or 
tubercttlate,  sometimes  pilose;  orbicular  convex, 
plauorMd,  trochiform  subturricuhited,  or  short 
bulimiform  (monstrosities  sinistral,  or  with  the  whorls 
more  or  less  uncoiled) ;    aperture  *  obKque,  oval  or 
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semi-lunar,  with  or  without  interior  teeth  on  the 
margin  or  parietal  wall ;  lip  simple  or  thickened 
intemaUy  or  reflected,  umbilicus  covered,  widely  open. 
Dist, — ^Uniyersal. 
QenvLB  Bttlimus.  (519-520.)  Land  Shells. 
Shell  oval-oblong  or  turriculated,  solid,  sub-perforate  or  im- 
perforate ;  whorls  few,  the  last  ventncose  and  large  ; 
aperture  longitudinal ;  columella  widened,  rarely 
plicate ;  peristome  thickened,  reflected  ;  the  lip 
usually  jomed  by  a  callus.  Dist. — Mostly  South 
American. 

(Ix.)    Family  Pttpid^.     (Land  Shells.) 
Shell  generally  minute^  multispiral,  cylindrical,  with  obtuse 

siunmit  (pupiform) ;  aperture  small,  usually  contracted 

by  internal  teeth  or  lamellso. 

Genus  Pupa.    (521.) 
Shell  usually  very  smalls  cylindrical  or  ovaUohlong;  umbilicus 

slight  or  a  mere  slit;  nlicate,  striate    or  costellate 

brown  or  horn-colour ;  columella  plicate  or  sub-dentate  ; 

lip  reflected,  usually  dentate    or  plicate  within,   the 

extremities  usually  joined  by  a  raised  callus.    JHst. — 

Universal,  boreal  and  tropical. 

(Ixi.)    Family  Limaoida.     (Terrestrial  Land  Slugs.) 
Shell  rudimefnJtary^  a  calcareous  plate,  not  spiral^  concealed  under 
the  mantle,  and  covering  the  respiratory  cavity. 
Qenus  LncAZ.     (522.) 
Shell-plate  testaceous  thin,  flai,  longer  than  wide,  with  con- 
centric strisB  of  increase,  internal.    Dist, — ^Universally 
distributed. 

(Ixii.)  Family  Abionid^. 
{Animal  ndkedj  with  or  without  mucous  pore ;  mantle  conceal- 
ing a  shell-plate,  or  a  few  calcareous  grains  which 
represent  it;  jaw  strongly  ribbed;  central  tooth 
tncuspidate,  the  median  'cusp  long  and  narrow; 
laterals  and  marginals  bicuspidate.) 

Gknus  Cystopelta.  (528.) 
Body  attached  for  half  its  length  to  the  back  of  the  foot ; 
mantle  very  large,  enveloping  the  whole  animal  in 
repose,  but  from  beneath  which  the  head  and  the  tip 
of  the  tail  alone  are  visible  from  above  when  the 
animal  is  crawling;  tentacles  four;  tail  with  a 
mucous  spore  at  the  tip ;  mandible  like  that  of  Anon ; 
lingual  teeth  resembung  those  of  TestaceUa.  No 
shell    Dist. — Tate.    Tasmania. 


^'-r 
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(Ixiii.)     Family  Sttccineidje. 

Genus  Succinea.     (524-525.) 

Shell  ovalt  very  fragile  and  transparent;  spire  short;  the 
whorls  few,  and  Tory  rapidly  enlarging  ;  aperture 
OTal ;  outer  lip  thin,  not  reflected,  united  below  by  a 
very  broad  curve  with  the  thin,  smooth  columella. 
J^ist. — World-wide;  sub-aquatic,  living  in  damp  places, 
near  the  margin  of  streams. 


(Ixiv.)    Family  Aubicttlida. 

(Shell  oblong-oval,  covered  by  a  thin  epidermis ;  spire  short, 
oonoidal,  very  rarely  suUelongated ;  last  whorl  large ; 
rounded  at  the  base ;  aperture  longitudinal,  narrow, 
ear-shaped;  inner  wall  of  the  aperture  with  two  or 
three  plications,  peristome  thickened  internally,  with- 
out teeth.) 

Gtenus  Cassidttla.  (526-529.) 
SheU  sub-perforated,  cassidiform,  solid ;  spire  short,  conoidal; 
last  whorl  very  large,  attenuated  to  the  base,  where  it 
is  usually  carioated  or  angulated  around  the  axis; 
aperture  narrow,  sinuous ;  inner  lip  dentately  plicate ; 
columella  plication  strong ;  outer  lip  thickened  within 
by  a  strong  callosity  with  toothed  edge.  Dist. — Ceylon, 
East  Indies,  Philippines,  Australasia,  Polynesia. 

Gknus  Alexia.  (527.) 
Shell  oblong-oval,  thin,  spire  acuminate ;  last  whorl  large, 
rounded  at  base;  columella  with  an  oblique  plait; 
aperture  contracted  by  teeth,  and  sometimes  oy  a 
callosity  of  the  outer  lip.  Disi, — ^United  States,  West 
Indies,  Maderia,  Europe. 

Genus  Mabinttla.  (528.) 
Shell  oval-obloDg,  imperforate,  solid,  smooth;  spire  short, 
sharp ;  aperture  oval ;  inner  lip  rather  thick,  excavated 
with  three  plications,  the  posterior  largest ;  outer  lip 
simple,  sharp.  Dist — Australia,  Me£terranean,  W. 
Coast  of  America. 

Genus  Ophicabdelus.  (529.) 
Shell  oval-oblong,  umbilicated,  smooth ;  spire  elevated-conic ; 
aperture  oval,  elongated,  angulated  above ;  inner  lip 
reflected,  with  two  spiral  plications,  one  of  whicn 
surrounds  the  umbilicus ;  outer  lip  thin,  simple. 
Dist. — ^Australia,  Polynesia. 


XQ2     PBOVISIONAL  AID  .TO  THB  STUDY  OF  TASMAmAN  MOLLUSOA. 

(IxT.)    Family  Ioksmibm. 
Shell  thin,  horn»coloured,  mostly  spiral,  scmietimes  patelli* 
form,  capable  of  containing   the  entire  animaJyison- 
tracted  ;  apertare  simple,  rounded  ;  lip  sharp. 

Oenus  LiMNAA.  (630^83.) 
Shell  normallj  dextral,  oval-oblong,  thin^oomeooe,  transladd ; 
spire  sharp,  more  or  less  aonminated ;  last  whorl 
yentricose ;  aperture  oral,  ample,  rounded  in  front ; 
columella  lip  with  an  oblique  plait  entering  above. 
Dis/. — Europe,  Asia,  America,  North  of  the  Equator, 
Polynesia. 

a«nu8  Amphxpbplea.    (534-535.) 
£DiaIl  globular,    veniricose,  thin,   transparent;    spire  very 
short,    depressed ;    aperture    very  large ;    columelm 
-without  fold;  outer  lip  sharp.     /%>/. — ^Europe,  East 
.Indies,  Australia,  Philippines. 

Genus  Phtsa.     (536-547.) 
Shell    ovate,    sinistrally    spiral,    thin,    polished ;     aperture 
rounded  in    front.    Jh'sL — North    America,    Europe, 
East  Indies. 

Genus  Planobbis.     (548-551.) 
Bh^ll  discoidal,  biconcave,  the  whorls  visible  on  both  sides ; 
aperture    small,    rounded,    margin    usually    simple, 
sometimes  expanded.     Dt'sf. — ^World-wide. 

Genus  Ancylus.     (552-554.) 
Shell  conical,  limpet-shaped,  thin  ;    apex  posterior  turned  to 
the  left ;   aperture  with  entire  basal  margin  ;  interior 
with  a  sub-spiral  muscular  scar.     Dist, — North  and 
South  America,  Europe,  Australia. 

(jenus  Gundlachia.     (555-556.) 
Shell    very    small,    thin,    obliquely     conic,    apex     inclined 
posteriorly  and 'to  the  right ;  base  two-thirds  closed  by 
a  tflat,  straight-edged  shelf,  leaving  a  semicircular 
aperture.    jDtst. — United  States,  Cuba,  Tasmania. 

(Ixvi.)    Family  AMPKiBOLiDiB. 

Genus  Amphibola.     (557-559.) 

Shell  sub-globose,  rather  thick,  rugose,  umbilicated;  spire 
short,  whorls  shouldered  above,  umbilicated ;  aperture 
sub-oval ;  columella  lip  callous ;  columella  flattened 
and  reflected;  outer  lip  ginuous  posteriorly;  operculum 
corneous,  sub-spiral.    X>ist, — New  Zealand. 
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(Ixvii.)     Family  SiPHONABiiDiB. 
Genus  Siphonabia.    (560-562.) 

-SBiell  BoKd,  poroellaaiouB ;  apex  central  or  sab-central; 
provided  with  more  or  less  elevated  radiating  ribs  or 
ridges,  which  hj  their  projection  render  the  margin 
irregular.  2>^/.— Gape,  India,  Philippines,  Austn£a, 
New  Zealand,  Pacific,  Galapagos,  Peru,  Cape  Horn, 
West  Indies,  West  Coast  of  North  America. 


CiAss  SCAPHOPODA. 

(Ixyiii.)     Family  DsNTALiiDiB. 

Genus  Dektalium.    (563-564.) 

Shell  tube-like^  gradually  tapering  posteriorly,  longtitudinally 
ribbed,  margin  of  the  aperture  sharpened,  posterior  end 
with  an  internal,  slightly  projecting  tube,  which  is 
provided  with  a  dorso-ventrally  elongated  opening; 
the  outer  layer  having  a  veir  slight  emargination 
dorsally  and  ventrally.     Dist, — Universal. 


Class  PELECTPOBA. 
{Lameilibranchiata,     Conchiftra,) 
(IxixJ     Family  Gabtboohakid^. 
Shell  equivalve^  g&pi^g ;   valves  thin,  edentulous,  united  by  a 
thin  external  ligament,  sometimes  cemented  to  a  ahelhf 
tube  when  adult ;    adductor  impressions  2,  pallial  line 
sinucUed. 

Genus  Aspsbqillttm.  (565.) 
Shell  small,  equilateral,  cemented  to  the  lower  end  of  a  shelly 
tube,  the  umhonea  alone  visible  externally ;  tube  elongated, 
closed  below  by  a  perforated  disc,  with  a  minute 
central  fissure;  siphonal  end  plain,  or  ornamented 
with  ruffles.  IXst. — ^Eed  Sea,  Java,  Australia,  New 
Zealand ;  in  sand. 

G^nuB  Gastbochjbna.  (566.) 
Shell  elongated,  -narrow,  contained  within  a  shelly  tube; 
posterior  adductor  nearly  central,  with  a  pedal  star  in 
front ;  siphonal  inflection  angular,  with  its  apex  joining 
the  pallial  line;  tube  round,  straight  tapering 
upwa(rds,  transversely  striated,  closed  at  the  lower  end 
when  complete,  and  furnished  with  a  perforated 
diaphragm  behind  the  valves.  Diet. — Madagascar, 
India,  Philippines,  Australia;  burrowing  in  sand  or 
mud. 
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(Ixx.)  Family  Tbbbdida. 
Genus  Tbbbdo.  (567.) 
SbAll  globular,  open  in  front  and  behind,  lodged  at  the  inner 
extremity  of  a  hurrow  partly  or  entirely  lined  with  shell ;. 
valves  three  Idbedij  concentricallj  striated,  and  with  one 
transverse  furrow ;  hinge  margins  reflected  in  fronts 
marked  by  the  anterior  muscular  impressions; 
umbonal  cavity  with  a  long,  curved,  muscular  process. 
Dtat.  ^Norway,  Britain,  Black  Sea,  Tropics,  Australasia. 
119  fathoms. 

(Ixxi)     Family  Pholadidje. 

Oenus  Babnba.     (568.) 

Shell  ova/,  oblong,  anteriorly  gaping ;  with  a  sinale  lanceolate 
dareal  acceeeory  valve ;  umbonal  process  reflected,  closely 
applied.  Dist, — Australia,  Burmah,  Bed  Sea,  Europe^ 
Patagonia,  Philippines. 

(Ixxii.)     Family  Solbnid^. 

Gknus  SoiiBN.     (569.) 

Shell  v^fy  long,  sulnylindrical,  straighty  margins  parallel,  ends^ 
gaping ;  beaks  terminal,  or  sub-central ;  hinge  teeth, 
one  in  each  valve ;  ligament  long,  external ;  anterior 
muscular  impression  elongated;  posterior  oblong; 
pallial  line  extending  beyond  the  adductors;  sinus 
short  and  square.  Dist — World-wide,  except  Arctic 
Seas;  100  fathoms. 

(Ixxiii.)    Family  Saxicavidjs. 

Shell  equivalve,  thicky  gaping  at  the  extremities ;  hinge  with  a 
single  cardinal  tooth ;  ligament  external,  prominent^ 
solid,  inserted  in  a  nymphal  callosity;  pallial  im- 
pression irregular,  sinuous. 

Oenus  Saxicava.    (570.) 

Shell  when  young  symmetrical,  with  two  minute  teeth  in  each 
valve;  adult  rugose,  toothless;  oblong,  equivalve 
gaping ;  ligament  external ;  pallial  line  sinuate,  not 
continuous.    Dist. — ^Universal. 

Genus  Panop^a.    (571.) 

Shell  equivalve,  thick,  oblong,  gaping  at  each  end,  ligament 
external  on  prominent  ridges ;  one  prominent  tooth  in 
each  valve ;  pallial  sinus  deep.  Dist. — Northern  Seas, 
Mediterranean,  Cape,  Australia,  New  Zeakuid,  Pata* 
gonia ;  low  water — 90  fathoms. 
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(IxxiT.)    Family  Cobbulid^. 
Shell  Sfnaliy  inequivalve,  thick,  gaping  in  front)  hinge  con- 
Bisting  of  a  single  recarved  tooth  in  one  Talve,  receiTed 
into  a  f  OBset  or  notch  in  the  other. 

Genus  Cobbttla..  (572-578.) 
Shell  thick,  inequivalve^  gibbose,  closed,  produced  posteriorly ; 
right  valye  with  a  prominent  tooth  in  front  of  the 
cartilage  pit;  left  Talve  smaller,  with  a  projecting 
cartilage  process;  pallial  sinus  slight;  pedal  scars 
distinct  from  the  adductor  impressions.  Dist — 
XTnited  States,  Norway,  Britain,  Mediterranean. 

Genus  Nejbba.  (574.) 
Shell  globular^  attenuated^  and  gaping  behind ;  right  valve  a 
little  the  smallest ;  umbones  strengthened  internally 
by  a  rib  on  the  posterior  side;  cartilage  process 
spatulate  in  each  valve  (furnished  with  a  movable 
ossicle — Deshayes),  with  an  obsolete  tooth  in  front, 
and  a  posterior  lateral  tooth ;  pallial  sinus  very  shallow. 
Dist, — Norway,  Britain,  Mediterranean,  Canaries, 
Madeira,  China,  Moluccas,  New  Guinea,  Chili ;  from 
12-200  fathoms. 


(Ixxv.)  Family  Anatinid^. 
Shell  often  inequivalve,  thin,  interior  nacreous  \  surface 
granular ;  ligament  external,  thin  ;  cartilage  internal, 
placed  in  corresponding  pits  and  usually  furnished 
with  a  free  ossicle ;  muscular  impressions  faint,  the 
anterior  elongated ;  pallial  line  usually  sinuated. 

Gtenus  Anatina.    (575-578.) 

Shell  oblong,  vtntricose,  sub-equivalve,  thin  and  translucent, 
posterior  side  attenuated  and  gaping;  umbones 
fissured,  directed  backwards,  supported  internally  by 
an  oblique  plate ;  hinge  with  a  spoon-shaped  cartilage 
process  in  each  valve,  furnished  in  front  with  a 
transverse  ossicle ;  paJlial  sinus  wide  and  shallow. 
Dist. — India,  Philippines,  New  Zealand,  Japan,  XTnited 
States. 

Genus  Myodoba.     (579-583.) 

Shell  trigonal f  rounded  in  front,  attenuated  and  truncated  behind  \ 
right  valve  convex,  left  flat ;  interior  pearly ;  cartila^ 
narrow,  triangular,  between  two  tooth-like  ridges  in 
the  left  valve,  with  a  free  sickle-shaped  ossicle ;  pallial 
Une  sinuated;  structure  like  Anatina;  outer  cells 
large,  rather  prismatic.  Dist — New  Zealand,  New 
South  Wales,  Philippines. 
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Q^nus  Mtochama.  (584-585.) 
Shell  inequivalve,  attached  by  the  dextral  valve^  and  modified  bj 
the  form  of  the  surface  of  attachment ;  posterior  side 
attenuated  \  Uft  valine  gibbose\  cartilage  internal,  between 
two  tooth-like  projections  in  each  Talve,  and  furnished 
with  a  movable  ossicle ;  anterior  muscular  impression 
curved,  posterior  rounded,  pallial  sinus  small.  Dist. — 
Australasia ;  attached  to  Crassatella  and  Trigonia  in  8 
fathoms  water ;  the  fry,  (as  indicated  bj  the  umbones) 
is  free,  regular  and  Mjodora-shaped. 

(Ixxvi.)  Family  Mactbidje. 
Shell  eguivalve^  trigonal^  close  or  slightly  gaping ;  ligament 
(cartilage)  internal,  sometimes  external,  contained  in  a 
deep  triangular  pit ;  epidermis  thick  \  hinge  with  two 
diverging  cardinal  teeth,  and  usually  with  anterior  and 
posterior  laterals  ;  pallial  sinus  short,  rounded. 

Genus  Mactba.    (586-588.) 
43h^ll  nearly  equilateral -,    anterior  hinge- tooth  ^shaped,  with 
sometimes  a  small  laminar  tooth  close  to  it ;  lateral 
tooth  doubled  in  the  right  valve.     Dist.-^AU  seas, 
especially  within  the  tropics  ;  35  fathoms. 

Oenus  Ltttbabia.  (589.) 
Shell  oblongs  gaping  <^t  both  ends ;  cartilage  plate  prominenty 
with  1  or  2  small  teeth  in  front  of  it  in  each  valve ; 
pallial  sinus  deep,  horizontal.  Dist. — United  States, 
Brazil,  Britain,  Mediterranean,  Senegal,  Gape,  India, 
New  Zealand,  Sitka. 


(Ixxvii.)  Family  Paphiid^. 
Genus  Pahiil.  (590-595.) 
Shell  trigonal^  thick,  compressed,  closed ;  ligament  interned^  in  a 
deep,  central  pit ;  a  minute  interior  hinge-tooth,  and 
1 — 1  lateral  teeth  in  each  valve ;  muscular  scars  deep ; 
pallial  sinus  small.  i9«/.— West  Indies,  Mediterranean, 
Crimea,  India,  New  Zealand,  Tasmania,  dhili ;  sands 
at  low-water. 

Sub-Genus  Mesodesma.     Desh. 
Shell  oval,  sub-equilateral  \    lateral  teeth  short,  smooth,  sub- 
eqtial ;  siphonal  inflection  distinct. 

Sub^'Genus  DonaciiiLA.     Lam. 
Shell  elongate y  cuneiform,  slightly  truncate  posteriorly  \   anterior 
lateral  teeth  ^/^/2^(7/^^;  posterior  short ;   siphonal  sinus 
distinct. 
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Sub-Oenus  Anapa.    Gray. 
Shell  sub-trigonal,  ventricosc,  truncate  posteriorly ;  lateral  teeth 
sub-equaly   compressed,  smooth;     siphonal    inflection 
obsolete, 

(Ixxviii.)    Pamilj  Sbmelid^. 
Qenus  Sbhble.     (596-598.) 
•Shell  rounded^  sub-equilateral^  beaks  turned  forward ;  posterior 
side  slightly  folded  \   hiDge-teeth  2*2,  laterals  elongated, 
distinct  in  the  right  valye ;  external  ligament  short, 
cartilage  internal,  loDg,  oblique;    pallinl   sinus  deep, 
rounded,     Dist, — West  Indies,  Brazil,  India,   China, 
'Australasia,  Peru. 


(Ixxix.)  Family  Tsllinidjs. 
Shell  free^  compreMsed,  usually  closed  and  equivalve ;  cardinal 
teeth,  2  at  most,  laterals  1 — 1,  sometimes  obsolete ; 
muscular  impressions  rounded,  polished ;  pallial  sinus 
very  large ;  ligament  on  shortest  side  of  the  shell ; 
external  structure  obscurely  pridmatic-cellular ;  prisms 
fusiform,  nearly  parallel  with  surface,  radiating  from 
the  hinge  in  the  outer  layer,  transverse  in  the  inner. 

Genus  Tellina.  (599-606.) 
Shell  slightly  ineguivalve,  compressed,  rounded  in  front,  angular 
and  slightly  folded  posteriorly,  umbones  sub-central ; 
teeth  2'2,  laterals  1 — 1,  most  distinct  in  the  right  Talve ; 
pallial  sinus  very  wide  and  deep ;  ligament  external, 
prominent.  Dist, — In  all  seas,  especially  the  Indian 
Ocean.  Most  abundant  and  highly  coloured  in  the 
Tropics.  Low  water — coral  zone,  fifty  fathoms. 
Wellington  Channel,  Kara  Sea,  Behring's  Straits, 
Baltic,  Black  Sea. 

Genus  Gael  (607-609.) 
Shell  transverse,  ovcJ-oblang,  fiatf  equivalve,  sub-equilateral, 
concentrically  plicate y  a  little  gaping  on  each  side  and 
covered  by  a  thin  epidermis ;  hinge  narrow,  with  two 
small  cardinal  teeth,  sometimes  bifid,  in  each  valve ; 
beaks  small ;  ligament  long  and  prominent ;  margins 
simple ;  muscular  impressions  rather  large,  equally 
distant  from  the  hinge,  the  anterior  oblong,  the 
posterior  rounded ;  pallial  impression  distant  from  the 
margin,  with  a  narrow,  profound  sinus.  Dist, — 
Norwav,  Britain,  India,  New  Zealand,  Pacific ;  littoral 
— coralline  zone,  100  fathoms.  G,  Gari  is  eaten  in 
India. 
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Qemia  Hiatula.  (610-611.) 
Yalves  oval-oblongs  compressed^  ventral  margin  usually  incurved 
posteriorly,  where  the  valves  are  attenuated ;  broadly 
rounded  anteriorly ;  beaks  sub-median,  not  prominent, 
violaceous,  under  an  olive  epidermis ;  ligament  thick, 
swollen ;  one  or  two  very  small  cardinal  teeth  in  each 
valve ;  muscular  impressions  rounded,  distant ;  palHal 
impression  very  sinuous.  Dist. — W.  Indies,  Bed  Sea, 
India,  Madagascar,  Japan,  Australia,  Tasmania,  Peru. 


(Ixxz.)  Family  Yenebid^. 
(Shell  regular y  closed^  sub-orbicular  or  oblong;  ligament  external ; 
hinge  with  usually    three  diverging   teeth  in  each 
valve;   muscular  impression    oval,   polished;  paUial 
line  sinuated,) 

Genus  Ventts.  (612-623.) 
SheU  thick,  ovate,  smooth,  sulcated,  or  cancellated ;  margins 
minutely  crenulated ;  cardinal  teeth  3'3 ;  pallial  sinus 
small,  angular  j  ligament  prominent ;  lunule  distinct^ 
Dist, — World-wide.  Low  water,  140  fathoms.  Vi 
Astartoides,  Behriog's  Sea.  V,  Verrucosa,  Britain, 
Mediterranean,  Senega],  Cape,  Bed  Sea,  Australia  ? 

Sub-Genus  Chione.  Megerle.  (Mttbcia,  Bomer. 
Omphaloclathbttm.  Klein.) 
Shell  ^a/,  triangular  or  suh^ordiform  ;  mar  gins  finely  crenulated; 
hinge  narrow,  solid,  with  three  teeth  in  the  right  valve, 
two  in  the  Itft^  the  anterior  tooth  longest;  ligament 
narrow ;  pallial  sinus  shallow.  Mantle-margins  folded 
and  dentate ;  siphons  short,  unequal,  the  branchial 
doubly  cirrated,  the  anal  ciliated. 

Genus  Cythbeba.     (624-631.) 
Shell  like  Venus ;  oval-triangular,  smooth  ;  margins  simple ; 
hinge  with  three  cardinal  teeth  and  an  anterior  tooth 
beneath    the    lunule;    pallial    sinus    moderate,    angular. 
Bist.—  SsLme  as  Venus.     Becent.     150  sp. 

Sub-Genus  Gallista. 
Shell  oval,  transverse,  inequilateral ;  pallial    sinus  sub-oval, 
profound.    Mantle-margins  folded  and  cirrous  above 
the     siphons;     siphons     united,     cirrated    at    their 
extremities. 

Sub-Genus  Gouldia. 
Shell  sub-trigonal,  oval,  shining,  inflated. 
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Genus  Dosikia.     (632-686.) 
Shell  orbicular  J  compressed^  concentricaify  striated,  pale,  ligament 
BUDk  ;  liinule  deep ;  hinge  like  Cjtherea,  margins  even ; 
pallial  sinas  deep,  angular,  ascending.    I>ist, — Boreal, 
Tropical  Seas.   Low  water,  80  fathoms. 

Sub-Genus  Q^uldia. 
Shell  sub-trigonal,  oval^  smooth,  shining,  inflated. 

Genus  Tapes.  (637.) 
Shell  oblong,  umbones  anterior,  margins  smooth ;  teeth,  three 
in  each  yalre,  more  or  less  bifid ;  pallial  sinus  deep^ 
rounded,  Dist, — Norway,  Britain,  Black  Sea,  Senegal, 
Brazil,  India,  China,  New  Zealand.  Low  water,  100 
fathoms. 

(Ixixi.)    Familj  CYSExiDiB. 
Shell  sub-orbicular,  closed,  ligament  external ;  epidermis  thick^ 
horny  ;  umbones  of  aged  shells  eroded ;  hinge  with 
two  or  three  cardinals  and  lateral  teeth ;  pallial  line 
with  a  small  inflection. 

Gknus  CosBicuLA.  (638.) 
Shell  sub-cordiform,  solid,  close,  concentrically  striated  or 
rigid,  coyered  by  a  smooth,  greenish  epidermis  ;  three 
cardinal  teeth  in  each  valye,  the  right  anterior  and 
left  posterior  rather  small;  lateral  teeth  elongated, 
compressed,  striated;  ligament  prominent,  thick; 
pallial  impression  with  a  slight  or  well-marked  sinus. 
Dist, — India,  East  Indies,   Philippines,    S.  America. 

(Jenus  PisiDiUM.  (639-640.) 
Shell  sub-oval,  trigonal,  inequilateral,  coyered  by  a  greenish 
epidermis ;  cardinal  teeth  very  small,  elongated,  one 
sometimes  bifurcated  in  the  right  valve,  two  diverg- 
ing in  the  left  valve ;  lateral  teeth  longitudinal,  com- 
pressed, lamelliform,  double  in  the  right  valve.  Dist, — 
Universal.     Fresh  water  lakes  and  rivers,  Tasmania. 

Genus  Sph^siitm.  (  41.) 
Syn.  Cyclas. 
Shell  thin,  oval  or  sub-orbicular,  inflated,  covered  by  a  greenish 
epidermis  ;  cardinal  teeth  very  small  or  rudimentary, 
one  more  or  less  bifurcated,  one  in  the  right  and  two 
oblique  ones  in  the  left  valve  ;  lateral  teeth  compressed, 
lamelliform,  the  anterior  shortest;  ligament  short; 
margins  plain,  muscular  impressions  scarcely  apparent, 
sub-marginal ;  pallial  impression  simple.  Dist. — 
Universal. 
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(Ixxzii.)     Family  Pbtbicolidje. 
G^ua  BupSLLABiA.     (642-647,) 
Shell  ehnga/ed,  moderately  tumid,  surface  rugosely  striated  and 
ribbed,  distinctly  gaping  posteriorly  ;  hinge  in  the  right 
valve  with  two  cardinal  teeth,  and  a  third  very  small, 
hut  usually  ohsolete,   anterior;    the  middle  one  is 
prominent,  curved  as  in  Petricola;    the  posterior  is 
longitudinally  lamellar,  low  and  hifurcate  ;  in  the  left 
valve  are  three  distant  and  very    une(]^ual    cardinal 
teeth ;  the  middle  one  is  similarly  projecting:as  the 
corresponding,  tooth  in  the  other  vaJve.     Rup.  lanulU* 
/era,  Conrad ;  may  be  considered  as  a  tyi>e  of.  a  group. 
List, — Europe,  Pacific,  etc. 

(Ixxxiii.)  Family  Casdiidj!:. 
Genus  Cabdiitm.  (648-651.) 
Sh^U  veniricose,  close  or  gaping  posteriorly;  umbones. 
prominent,  sub-central ;  radtately  ribbed  ;  margins  crenu- 
lated ;  pallial  line  more  or  less  siuuated.  Dist. — 
World-wide;  from  sea  shore  to  140  fathoms.  Gregarious 
on  sands  and  sandy  mud. 

(Ixxxiv.)  Family  Chamidje. 
Genus  Chama.  (652.) 
Shell  attached  usually  by  the  left  umbo  ;  valve  foliaceous,  the 
upper  smallest ;  hinge  tooth  of  free  valve  thick,  curved, 
received  between  two  teeth  in  the  other;  adductor 
impressions  large,  oblong,  the  anterior  encroaching  on 
the  hinge-tooth.  Dist. — Tropical  seas,  especially 
amongst  coal  reefs :  fifty  fathoms.  West  Indies, 
Canaries,  Mediterranean,  India,  China,  Australasia. 

(Ixxxv.)      Family  LuciNiDiB. . 
Shell  orbicular f   free,  closed ;    hinge-teeth  1  or   2 ;   laterals 
1 — 1 9  or  obsolete ;  in>terior  dull,  obliquely  furrowed ; 
pallial      line     simple ;     muscular     impressions   two, 
elongated,  rugose,  ligament  external  or  sub-internal. 

Genus  Lxtcina.  Brug.  (653-655.) 
Shell  orbicular,  whUe,  sometimes  divaricately  striate ;  umbones 
depressed;  lunule  distinct;  margins  smooth  or 
minutely  crenulated  ;  ligament  oblique,  senu-mtemal ; 
hinge-teeth  2 — 2,  latteraJs  I — 1  and  2~-2  or  obsolete ; 
muscular  impressions  rugose,  anterior  elongated 
within  the  pallial  line,  posterior  oblong ;  umbonal  area 
with  an  obuque  furrow.    Dist. — Universal. 
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Sub-Qenus.    Cyclas.    Klein. 
YalYea  divaricatelj  striate. 

Gknus  LosiPES.  Poll.  (656.) 
Shell  almost  equilateral,  cancellated  or  sculptured  by  JUxuous 
stria;  lunule  short,  cartilage  quite  internal:  teeth 
one  cardinal  in  the  right  and  two  in  the  left  Talve ; 
laterals  remote,  and  sometimes  indistinct.  Dist, — 
Atlantic,  Mediterranean,  W.  Indies,  Australasia. 

(Ixxxvi.)  Family  Unoulinidje. 
Gknus  Mysia.  (657.) 
Shell  sub^orhicular  smooth  ;  ligament  double,  rather  long,  sub- 
marginal  ;  hinge -teeth  2*2,  of  which  the  anterior  in  the 
left  valve,  and  posterior  in  the  right  are  bifid; 
muscular  impressions  polished,  anterior  elongated. 
Bist.'^Went  Indies,  Bio,  Britain,  Mediterranean,  Bed 
Sea»  West  Africa^  India,  Corea,  Australia,  California. 


(Izixvii.)     Family  EBYCiNiDiE. 

Shell  very.  smalU  thiuy  fragile^  usually  transparetUt  and  some- 
times gaping^  rounded  or  transverse,  laterally 
depressed;  hinge  narrow,  with  one  or  two  cardinal 
teeth,  the  lateral  more  or  less  elongated,  compressed 
sometimes  wanting ;  muscular  impressions  small,  not 
well-marked ;  pallial  line  simple. 

Oenus  LASiEA.  (658-659.) 
Shell  minute  and  rotmdish,  oval ;  beak  straight ;  cartilage 
long,  placed  at  the  shorter  end  of  the  sheU,  contrary  to 
that  in  Kellia;  left  valve  with  a  minute  thorn-like 
cardinal  tooth ;  and  in  each  valve  two  remarkably 
strong  lateral  teeth.    Bist. — Universal. 

Genus  Kellia.  (660-661.) 
Shell  small,  thin,  sub-orbicular,  closed,  beaks  small ;  margins 
smooth ;  ligament  internal,  interrupting  the  margin, 
or  on  the  thickened  margins ;  cardinal  teeth  1  or  2, 
laterals  1 — 1  in  each  valve.  Dist, — Norway,  New 
Zealand,  California. 


(Itxxviii.)    FEimily  Obabsatbllidjb. 
Genus  Crassatella.    (662.664.) 
Shell  solidy  venJtrieose^  attenuated  behind,  smooth  or  concen- 
trically furrowed ;  lunule  distinct ;  ligament  internal ; 
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margin  Hmooth  or  denticulated;  pallial  line  simple; 
hinge-teeth  1'2,  striated  io  front  of  cartilage-pit; 
lateral  teeth  0 — 1,  1 — 0 ;  adductor  impressions  deep, 
rounded ;  pedal  small,  distinct.  Dist, — Australia,  New 
Zealand,  PhilippiDes,  India,  West  Africa,  Canaries, 
Brazil. 


(Izixix.)     Family  Astabtida. 

Shell  ikickj  solids  equivcUtfe,  the  cardinal  teeth  always  well 
developed,  2—8  in  each  valTC ;  lateral  teeth  some- 
times present  on  one  or  both  sides,  ligament  always 
eitemal,  strong;  muscular  scars  ovate,  the  anterior 
usually  with  a  small  deep  superimposed  pit,  produced 
by  the  retractile  muscles  of  the  foot ;  pallial  line 
entire. 

Genus  Caroita.    (665-668.) 

Shell  oblong,  radi4xtely  ribbed ;  ligament  external ;  nuvrgina 
toothed;  hinge-teeth  1*2,  and  an  elongated  posterior 
tooth ;  pallial  line  simple  ;  anterior  pedal  scar  close  to 
adductor.     Diet — Universal. 

Genus  Mttilicabdia.  (669-670.) 
Shell  elongaiedy  very  inequilateral,  with  squamous  radiating  ribs  ; 
hinge  with  an  anterior  triangular  cardinal  tooth; 
posterior  cardinal  tooth  double  in  the  left  valve  ;  no 
anterior  laterals.  Foot  rounded,  grooved,  byssiferous. 
Dist, — Universal. 

(xc.)  Family  Unionid-e. 
Genus  Unio.  (671.) 
Shell  nacreous;  epidermis  thick  and  dark,  oval  or  elongated,  smooth, 
corrugated,  or  spiny,  becoming  very  solid  with  age ; 
anterior  teeth  1*2,  or  2*2,  short,  irregular;  posteror 
teeth,  1*2,  elongated,  laminar.  Bist — Fresh  water. 
Universal. 

(xci.)  Family  TBiooNiiDiE. 
Genus  Teioonia.  (672.; 
Shell  trigonal,  nacreous  internally,  thick,  tuherculated  or 
ornamented  with  radiating  or  concentric  ribs ;  posterior 
side  angular  ;  ligament  small  and  prominent ;  hinge- 
teeth  2*3,  diverging,  transversely  striated;  centre  tooth  of 
left  valve  divided-,  pedal  impressions  in  front  of  the 
posterior  adductor,  and  one  in  the  umbo  of  the  left 
valve ;  anterior  adductor  impression  close  to  the 
umbo ;  pallial  line  simple.     Dist, — ^Australia. 
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(xcii.)    FaiQily  Kvcttlidm* 
Shell  OTal,  or  trigmuU^  small ^  nacreous  within\  hmge  composed 
of  a  great  number  of  transverse  teethe  mterruptei  by  a 
centred  tit  for  the  reception  of  the  Ugameiity  which  is 
internal  or  external. 

Genua  Ntjctjla.  (678-674) 
Shell  trigonal^  with  the  umbones  turned  towards  the  short 
posterior  side,  smooth  or  sculptured ;  epid&rmis  olivsj 
interior  pearly ;  margins  crenuJaled ;  hinge  wit%  promi' 
neni  internal  cartilage  pit,  and  a  series  of  sharp  teetli 
on  each  side;  pallial  line  simple.  Diet, — ^Morthem 
and  Arctic  Seas;  10 — 180  fathoms;  Siberia,  Melyille 
Island,  New  England,  Britain,  Mediterranean,  Cape^ 
Japan,  Australia. 

Oenus  Lbda.  (675-676.) 
Shell  resembling  Nucula ;  oblong,  rounded,  in  front,  produced 
and  pointed  behind ;  margins  even ;  pallial  line  mth  a 
$maU  einus;  umbonal  area  with  a  linear  impression 
joining  the  anterior  adductor.  Diet. — Northern  and 
Arctic  Seas;  10 — 180  fathoms;  Siberia,  Melville 
Island,  New  England,  Britain,  Mediterranean,  Cape^ 
Japan,  Australia. 

(xciii.)  Family  AnciDiB. 
Shell  regular,  equiyalve,  witk  etrong  epidermis;  ligament 
exterior,  occupying  an  area  between  the  beaks ;  hinge 
with  a  long  row  of  similar  comb-Uke  teeth ;  pallial  line 
distinct;  muscular  impressions  sub-equal;  structivre 
corrugated,  with  Yertical  tubali  in  rays  between  the' 
ribs  of  striffi. 

aenus  Abca.  (677-.681.) 
Shell  equiyalve,  or  nearly  so,  thick,  sub-qwidratey  yentricosCy 
strongly  ribbed  or  cancellated;  margins  smooth  or 
dentated,  close  or  sinuated  ventrally ;  hinge  straight, 
teeth  very  numerous  transverse;  umbones  anterior, 
8ej>arated  by  a  flat,  lozenge-shaped  ligamental  area, 
with  numerous  cartilage  grooves ;  pallial  line*  simple ; 
posterior  adductor  impression  double  ;  pedal  scars^two, 
the  posterior  elongated.  Diet, — ^World-wide,  most 
abundant  in  warm  seas ;  low-water,  230  fathoms. 

Genus  Pectunculus.    (682^685.) 

Shell  orbicular f  nearly  equilateral,  smooth  or  radiately  striated ; 

mnbones  central,  divided  by  a  strisrt^  Ugamental 

area;  hinge  with  a  semi-circular  row  of  tranaverse 

teeth;    adductor    sub-equal;     palliaV:; line    swple; 

H 
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marginB  crenated  inside.  Diii.  —  West  Indies, 
Britain,  India,  New  Zealand,  West  America ;  ranging^ 
from  8  to  60,  rarely  120  fathoms. 

Genus  Limopsis.  (685.) 
Shell  orbicular,  conveic,  slightly  Miquef  ligamental  area  with 
a  iriangula/r  cartilage  pit  in  the  centre ;  hinge  with  two 
equal  curved  series  of  transverse  teeth.  Diat. — ^Red 
Sea  (Njst.),  Japan,  Britain, .Tasmania.  Mr.  M' Andrew 
has  dredged  L.  I^gmcsa  living  on  the  coast  of  Finmark* 


(xdv.)  Family  Mytilida. 
Shell  equivalve,  oval  or  elonffatedf  closed,  umbones  anterior^ 
eptdermis  thick  and  dark^  often  filamentose ;  ligament 
intemcUf  sub-marginal,  very  long;  hinge  edentuUms; 
outer  diell-layer  obscurely  prismatic-cellular;  inner 
more  or  leas  nacreous;  pallial  line  simple;  anterior 
muscular  impression  small  and  narrow;  posterior 
large,  obscure. 

Genus  Mttiltjs.  (686-691.) 
Shell  voedge-shaped^  rounded  behind,  smooth  in  the  typical 
species;  umbones  terminal,  pointed;  hinge-teeth 
minute  or  obsolete ;  pedal  muscular  impressions  ttoo  in 
each  valve,  small,  simple,  close  to  the  adductors. 
Bist — World-wide,  Ochotsk,  Behring's  Sea,  Russian 
Ice-meer,  Black  Sea,  Cape  Horn,  Australasia. 

Genus  Modiola.    (692-694.) 
Shell  oblong,  inflated  in  front;    umbones  anterior,  obtuse; 
hinge  toothless ;  pedal  impressions  three  in  each  vaUve, 
the  central  elongated ;  epidermis  often  produced  into 
long  beard-like  fringes.    Diet, — ^Universal. 

Gentis  MoDioLAsiA.  (695.) 
Shell  rhomboidal,  sculptured  by  two  rows  of  strisB  ^one  on 
each  side),  which  radiate  from  the  beaks,  leavmg  the 
middle  portion  smooth;  umbones  incurved;  mnge 
edentulous  or  crenulated,  hinge-plate  finely  notchra. 
Dist. — ^Temperate  and  Arctic  Seas. 


(xcv.)  Family  Aticyti<idj&. 
Shell  ineauioalve,  very  chUque,  resting  on  the  smaller  (right) 
▼arve,  and  attached  by  a  byssus ;  epidermis  indistmct; 
outer  layer  prismatic-cellular,  interior  nacreous; 
posterior  muscular  impression  large,  sub-central, 
anterior  small  within  the  umbo;  pallisd  line  irregularly 
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dotted;  hioge-line  straight,  elongated;  umbones 
anterior,  eared,  the  posterior  ear  wing-like ;  cartilage 
contained  in  one  or  several  grooves ;  hirtge  edentulous 
cr  obscurely  toothed. 

Genus  Avicula.  (696-697.) 
Shell  obliquely  oval,  often  thin  diaphanous,  very  inequivalve, 
eared,  the  posterior  ear  produced  wing-like ;  right  valve 
with  a  byssal  sinus  beneath  the  anterior  ear ;  cartilage 
pit  single,  oblique;  hinge  with  one  or  two  small 
cardinal  teeth,  and  an  elongated  posterior  tooth,  often 
obsolete;  posterior  muscular  impressions  (adductor 
and  pedal)  large,  sub-central;  anterior  (pedal  scar) 
small,  umbon^.  Dist, — Meiico,  South  Britain, 
Mediterranean,  India, Pacific,  Australasia;  20  fathoms. 

Gknus  Crbnatula-     (698.) 
Shell  Mn,  oblong  compressed,  byssal  sinus  obsolete ;  cartilage 
pit  shallow,  crescent-shaped.    Dist, — ^N.  Africa,  Bed 
Sea,  China,  in  sponges. 

Oenus  Vulsella.    (699.) 
Shell  oblong,  striated,  sub-equivalve,   with  an  inner  pearly  and 
outer  fibrous  layer  ;  umbones  straight,  earless.     Often 
found  imbedded  in  living  sponges.     Dist, — Bed  Sea^ 
India,  Australia,  Tasmania. 

(xcvi.)  Family  Pinnid^. 
Genus  Pinna.  (700.) 
Shell  equivalve,  wedge-shaped;  umbones  quite  anterior; 
posterior  side  truncated  and  gaping ;  ligamental  groove 
linear, elongated ;  hinge  edentulous ;  anterior  adductor 
scar  apical,  posterior  sub-central,  large,  ill-defined 
pedal  scar  in  front  of  posterior  adductor.  Dist, — 
XJ.  S.,  Britain,  Mediterranean,  New  Zealand, Tasmania^ 
Australia,  Pacific,  Panama. 


(xcvii.)  Family  SpoNDYLiDiE. 
Genus  Spondylus.  (701.) 
SheU  irregular,  attached  by  the  right  valve,  radiately  ribbed^ 
spiny  or  /oliaceous ;  umbones  remote,  eared ;  ower 
valve  wiui  a  triangular  hinge-area,  cartilage  lin  a 
central  groove,  nearly  or  quite  covered ;  hinge  of  two 
curved  interlocking  teeth  in  each  valve ;  adductor 
impression,  double.  Dist, — West  Indies,  Canaries,. 
Mediterranean,  India,  Australasia,  Torres  Straits,. 
Pacific,  W.  America,  105  fathoms. 
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(xcviii.)  Family  Pbctinida. 
Genus  Psctbn.  (702-706.) 
Shell  Bub-arhiculart  re^lar,  resting  on  the  right  yalyes,  usuallj 
ornamented  with  radiating  ribs;  beaks  approximate, 
eared;  anterior  ears  most  prominent;  posterior  side 
a  little  oblique ;  right  yalve  most  convex,  with  a  notch 
below  the  front  ear;  hinge  margins  straight,  united 
bj  a  narrow  ligament ;  cartilage  internal,  in  a  central 
pit ;  adductor  impressions  double,  obscure ;  pedal 
impression  only  in  the  left  valve^  or  obsolete.  Dtst — 
World-wide,  Noya-24embla,  Cape  Horn ;  200  fathoms. 


(xdz.)    Family  Limid^. 
Shell  eared^  white,  gaping  at  the  sides;  hinge  edentulous, 
with  a  eentral,  triangular  cartilage-pit. 

Genus  Lima.  (707-708.) 
Shell  equiyalye,  compressed,  obliquely  oval;  anterior  side 
straight,  gaping,  posterior  rounded,  usually  dose ; 
umbones  apart,  eared;  valves  white,  smooth,  punctate, 
striate,  or  radiately  ribbed  and  imbricated;  there  is 
usually  a  thin,  brownish  epidermis  ;  hinge-area  tri- 
angular, cartilage-pit  central;  adductor  impression 
lateral,  large,  double ;  pedal  scars  two,  small.  Dist, — 
Norway,  Britain,  West  Indies,  Canaries,  India,  Aus- 
tralia, 1-150  fathoms.  The  largest  living  species  (£• 
exeavata,  Chemn)  is  found  on  the  Coast  of  Norway. 

(c.)  Family  Ajsouiidm, 
Genus  Plaounanomia.  (709.) 
Shell  adherent,  sub-equivalve,  irregular ^  flattened  ;  hinge  with 
two  thick  divergent  elongated  lamella  in  the  inferior, 
corresponding  with  two  long  pit  in  the  upper  valve ; 
upper  valve  with  only  two  muscular  impressions,  the 
pedal  scar  radiately  striated ;  the  byssal  plug  is  often 
fixed  in  the  lower  valve,  and  its  muscle  becomes 
(functionally)  an  adductor.  Dist. — West  Indies, 
Britain,  New  Zealand,  California,  Behring^s  Sea, 
Ochotsk  ;  50  fathoms.  Mocine,  California.  P. 
macroehissna^  Desh. 

(ci.)    Family  OsTBBiDiS. 
Genus  Ostbea.     (701-718.) 
Shell  irregular^  attached  by  the  left  valve  ;  upper  valve  flat  or 
concave,  often  plain;    lower  convex,  often  plaited  or 
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foliaoeoas,  and  with  a  prominent  beak ;  ligamental 
cayitj  triangular  or  elongated;  hinge  toothlMs; 
Btnictore  sub^naoreaue^  laminated  inSi  prismiUic- 
oellular  snbstanoe  between  the  margins  of  the  lanunso. 
Diti. — ^Tropical  and  temperate  seas,  Norway,  Black 
Sea,  Australasia,  etc. 


BRACHIOPODA. 
(cii.)  Family  TEBBBitATi7Lii>j&. 
Shell  minuteljf  punctate;  usually  round  or  oval,  smooth  or 
stariated ;  ventral  valye  with  a  prominent  beak,  perforated 
near  or  at  the  apex,  and  attached  by  a  portion  of  the 
Talve  itself;  hinge  with  two  curved  teeth;  dorsal 
valve  with  a  depressed  umbo,  a  prominent  cardinal 
process  between  the  dental  sockets,  and  a  tlender 
ehelUf  loop,    (Lamp  shell.) 

Qenns  Waldhbikia.  (714.) 
Shell  emooth  or  plaited,  dorsal  valve  frequently  impressed ; 
foramen  complete  ;  loop  elongated  or  reflected  ;  septum 
of  smaller  valve  elongated.  Dist, — ^Norway,  West 
Indies,  Java,  Australia,  California,  Cape  Horn;  low 
water,  100  fathoms. 

Genus  Kbaussia.  (715-716.) 
Shell  vsns31,  tranevereely  oblong;  hinee-line  nearly  straight; 
beak  truncated,  laterally  keeled ;  area  flat ;  foramen 
large,  deltidum  rudimentary;  dorsal  valve  longitudinally 
impressed,  furnished  inside  with  a  forked  process, 
rismg  nearly  centrally  from  the  septum;  interior 
often  strongly  tuberculated.  The  Apophyses  are 
sometimes  a  little  branched.  Dist—8.  Africa,  Sydney, 
New  Zealand ;  low-water  to  120  fathoms.  E.  rubra, 
Pallas. 


DESCEIPTIVE  TEEMS. 
EzPLAKATioir  OF   Tebhs  Commoklt  Usbd  in  DsSCBIBINa 

THE    IB^TBBNAL    ChABACTBBS    AND    FOBMS   OF  YaBIOVS 

Kinds  of  Shxlls. 

Shells  are  said  to  be  external  when  the  animal  is  contained 
in  them,  and  internal  when  they  are  concealed  in  the  mantle ; 
the  latter,  with  many  species  devoid  of  shelly  corering.  ate 
termed  naked  mollusca.  The  greater  ilumber  of  shells  nave 
but  one  shell  (usually  a  closely -set  spiral  tube  or  cone,)  and 
are  termed  univalvee ;  the  others  are  mostly  composed  of  two 
valves  (bivahe)  hinged  together,  generally  under  the  beak  or 
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umbo.  Some  bivalves,  as  in  Pholas  and  Bamea,  have  one  or 
two  accessory  plates  near  the  hinge,  while  the  Chitons  have 
eight  imbricating  valves  like  an  f^iculated  limpet,  and  are 
termed  muUivalves.  The  conical  or  flatly  conical  shells  of  the 
limpet  group  are  usually  simple  and  not  spiral.  The  following 
are  a  list  of  terms  applied  to  the  principal  distinguishing 
character  of  shells  generally. 

UNIVALVES. 
Form  of  Shell. 

!•  (a)  Begularly  spiral. 

1.  Elongated,  subulate,  elevated      ...  ...  32 

2.  Turreted,  turriculate,  an  elongated 

shell  with  the  whorls  angulate  or 
shouldered  on  their  upper  part  ... 
8.  Cylindrical,  pupiform     ... 

4.  Short,  bucciniform 

5.  Fusiform,  spindle-shaped 

6.  Gontabulate,  short,  with  shouldered 

whorls 

7.  Globular,  rounded 

8.  Depressed,  lenticular    ... 
9.,  Discoidal,   having  the  form  of  a 

disc  or  quoit ... 

10.  Convolute,  aperture  about  as  long 
as  the  shell,  nearly  or  quite  con- 
cealing the  spire 

1 1.  Trochiform,  pyramidal,  conical,  with 
a  flat  base 

12.  Turbinated,  conical,  with  rounded 
base 

18.  Cone  shaped,  obconic    ... 

14.  Few  whorled,  whorls  rapidly  in- 
creasing 

16.  Many  whorled,  whorls  slowly  or 
gradually  increasing     ... 

16.  Ear-shaped    ... 

17.  Subulate,  awl-shaped    ... 

18.  Acicular 

(h.)  Irregularly  spiral,  evolute   ... 
(o.)  Tubular,  tusk-like,  tooth-like 
(d.)  Boat-shaped,  slipper-shaped... 
(9.)  Conical  or  limpet-shaped     ... 
(/)  Multivalve  and  imbricated  ... 

*  See  aooompMiyliig  Plate. 


88 
2,8 

18 

19        J 

...   21, 22 

4,  25,  26,  28 

11 

9, 18 
27 

...   18, 86 

...   12^89 
28 

88   • 
40 

81 

46 

...  14, 16 

57,  58,  59 

47 
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DlYIBIOlTB  OF  THE  ShXLL. 

BxamDleflg. 

H.    Apex,  the  posterior  end  of  shell,  or 

nuelem  ...  ...  ..,  '  •••  5^ 

1.  The  nueleui  may  be  reversed  or 
sinietralf  turning  to  the  left  as  in 
the  body  whorls  of  Ph^ sa 

2.  Dextral,tiiming  to  the  right)  normal 

condition 
8.  Oblique,  when  the  nuclear  whorls 
are  set  at  an  angle,  unconformable 
with  the  body  whorls 

in.    Whorl,  a  single  complete  revolution  of 


IV. 


the  spiral  cone  ... 

••• 

11* 

1.  Periphery,  that  part  marking  its 

greatest  dbrcumferenoe 
2.  Suture,  the  line  of  channel  formed 

.•• 

8»21' 

by  the  junction  of   the  whorls 

••■ 

6* 

8.  Body-whorl  usually  capacious,  the 

last  turn  ending  with  the  aperture 

••• 

86» 

Base,  anterior  extremity  opposite  end 

to  apex,  usually  the  front  of  the 

' 

aperture 

••• 

11* 

1.  Oblique,  as  in 

... 

20 

2.  ConcaYe,a8in 

..a 

20 

8.  Convex,  as  in 

... 

]9 

4.  flat,  as  in     ... 

... 

11-12 

Aperture^  the  open  mouth  of  the  sheU, 
the  interior  of  which  may  be  simple 
or  entire,  or  may  be  channeled  by  a 
gutter  or  canal,  more  or  less  pro- 
duced or  everted  (2.8).  The  aperture 
is:— 

1.  Longitudinal,  when  its    greatest 
*  diameter  is  parallel  to  the  axis  of 

whorls  ...  ...  ...  ...  27 

2.  Transverse,  reverse  of  longitudinal  ...  18 
8.  Oblique,  greatest  diameter  oblique 

to  the  axis    ...  ...  ...  ...  87 

4.  Bounded,  the  circle    slightly  in- 
terrupted     ...  ...  ...  •••  9 

5.  Auriform,  ear-shaped    ...  ...  ...  85 

6.  Ovate,  egg-shaped        ...  ...  ...  86 

7.  Oblong,  rounded  above  and  below, 

longer  than  wide  ...  ....  ...         .  17 

8.  Lunate,Bemi-lunar,  semi-circular...  ...  16 

9.  Triangular     ... 
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Szannilefic. 

10.  Linear,  narrow  ...  ..,  ,,,  26 

11.  QoadratB,  squarish       ...  ...  ...  is 

12.  Patulous,. dilated  at  its  entrance 
18.  Compressed,  diminished  at  its  en- 
trance 

14.  Produced,  lengthened  out  ...  ...        2^  go 

15.  Sometimes  trancated,  stunted,  cut 

short  abruptly  at  the  end  ...  5,  6,  83-84 

YI.    Peristome.      Sometimes     peritreme. 
Margin  of  aperture.     It  is  : —     ... 

1.  Continuous  or  entire,  as  in     ...  S^  9,  21,  44 

2.  Interrupted,  when  the  1^  side  of 
.  .aperture  is  formed  onlj  bj  the 

body-whoirl  ...  ...  ...  ,..  5. 

8.  The  left  side  is  formed  either  by  the 
inner  or  columella  lip  (labrum) 
or  partly  by  the  body-whorl  or 
parietal  wall  The  right  side  is 
formed  by  the  outer  lip  (labrum,) 

VII,    Outer  lip  may  be : — 

1.  Thin  and  sharp  ...  ...  ...  7 

2.  Thickened      ...            ..'.  ...  ,.  1 
8.  Beflecte4i .  curled  outwards  ...  . ! .  g 

4.  inflected^  curled  inwards  ...  ...  2& 

5.  Expanded,  swollen       ...  ...  ...  1 

6.  Difi^itate. 

7.  Foliated,  fringed  with  spines. 

8.  Emarginate,  incised,  or  slit         ...  ...  8» 

9.  Effuse,  when  basal  or  anterior 
extremity    is    slightly  produced, 

depressed,  or  reflected  ...  82,  88,  84 

10.  Sinuous,  bent  or  curved  interiorly. 

It  may  be  : — 

11.  Dentate,  toothed  ...  ...  „^        8,29- 

12.  Plicate  or  lamellate,  when  the  teeth 
become  rib-like. 

18.  Eingent,  having  lar^e  plications, 

nodules  or  teeth. 
14.  Deflected,  deflexed,  bent  aside  or 

backwards. 

YIII.  timer  lip  or  columella  margin  may 
have  characters  like  those  described 
under  outer  lip. 

IX.  Tlmbilieate.  Perforate.  When  the 
base  of  the  axis  or  columella,  around 
which  the  whorls  are  coiled,  is  open 
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Eaomle  fig. 

or  hollow  (12*.)  It  is  iuh'imbilicated, 
or  Bub-peffaraie  when  partly  covered 
over  by  shellj  matter  (IG;.  It  is 
not  umbilicated  or  non-perforate, 
where  the  axis  of  the  shell  is  solid. 

SOTTLFTUBB  OB  COLOUB  MabKIN&S. 

These  are :-» 

l.-LongitudiEial,  when  taking  the 
dire^on  of  the  axis. 

2.  Berolring  or  transverse,  when  they 
follow  the  spiral. 

8.  CanaLiculate.  Suture  deeply  chan- 
neled ...  ...  ...  ...  5 

4.  Cingulate.    Encircled  by  revolving 

ribs  ...  ...  ...  9 

5.  Carinate,  revolving  sculpture  pro- 
minent, sharp  ...  ...  ...  9 

6.  Sulcate,  encircled  by  channels     ...  ...       10,11 

7.  Plicate,  costate,  ribbed.    Sculpture 

longitudinal ...  ...  ...  «.«      4, 5, 8 

8.  Nodosely,  tuberculately,  granosely 

plicate,  when  the  ribs  are  broken 
up  into  tubercles  or  granules; 
mostly  caused  by  the  intersection 
ofrevolving  sculpture  ...  ...  ...  9 

9.  Striate,  covered  by  fine  close  lines, 
either  longitudinal  or  revolving. 

10.  Punctate,  pitted.  Frequently  punc- 
tate, striate,  i.e.,  9  &  10  comoined  ...  11 

11.  Granulate,  nodose,  tuberculate, 
covered  with  nodules  of  small  or 

large  size,  but  not  ribbed  ...  ...  8 

12.  Muricate,  spinous,  echinate  when 
'the    nodules  are   sharp  pointed, 

18.  Decussate,  cancellate,  longitudinal 
and  revolving  sculpture,  crossing 
at  riffht  angles. 

14.  Beticulate,  sculpture  not  crossing 

at  right  angles,  irregularly  de- 
cussate. 

15.  Clathrate,  longitudinal  and  re- 
volving lines  both  distant,  forming 
a  pattern  somewhat  like  the  iron 
'bars  of  a  prison  window. 
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16.  Coronate,  the  upper  part  of  the 
whorls  having  a  series  of  revolving 
tuherdes  or  spines 

17.  Varicose,  when  the  external  thick- 
ening of  the  outer  lip  of  aperture 
occuring  in  some  shells  during 
rest-periods  is  not  absorbed  when 
growth  is  resumed,  but  remains 
crossing  the  whorls,  rib-like,  at 
regular  intervals 

XI*  Operculum.  A  homy  or  shelly  lid 
which  closes  the  aperture  of  a  large 
number  of  univalve  shells.     It  is . — 

1.  Concentric  when  nucleus  is  central 

or  sub-central. 

2.  Imbricated      or     lamellar    when 

nucleus  is  marginal. 
8.  Claw-shiq>ed      or       unguiculate, 
nucleus  apical  of  in  front. 

4.  Spiral,    revolving    gradually    and 

growing  on  one  edge. 

5.  Pauci-spiral,  few  rapidly  increasing 
whorls. 

6.  Sub-spiral,  scarcely  spiral. 

7.  Multi-spiral,  many  whorled. 

8.  Articulated     when     it      has     a 
projection. 

9.  Badiated,     modification      of    the 

articulated  form    in    which    the 
spiral  is  not  so  evident. 


xn. 


Aeflg. 


BIVALVES. 

Arcuated,  bent  in  the  form  of  an  arch. 

Auriform,  ear-shaped. 

Aurided,  having  appendages  like  ears.  •..        (58) 

Byssus,  a  beard. 

Gibbous,  bulging,  swollen. 

Compressed,  squeezed  together. 

Concamerated,  arched  over,  vaulted. 

Concave,  hollowed  out 

Concentrically  raved  or  ribbed,  curved, 

with  the  um boe  as  a  centre. 
Cordate,  cordif  orm,  heart-shaped. 
Crenulated,  notched   at    the    margin, 

scalloped       ...  ...  ...  „•         (68) 
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Cuneiform,  wedge-shaped    •••  ••«  ^        (55) 

Cylindrical,  round,    like    a    roller  or 

cylinder. 
Cymbiform,  boat-shaped. 
Denticulated,  set  with  small  teeth  as  in 

Area. 
Dexter  yalve,  right  valve. 
Diraricated,  spreading  out  widely. 
Dorsal  margin,  the  side  on  which  the 

hinge  is  placed. 
Elliptical,  having  the  form  of  an  ellipse. 
Elongated,  lengthened,  drawn  out. 
Gap,  gaping ;  when  the  valves  are  shut 

in  some  bivalves,  as  in  Pholas,  an 

opening  is  disclosed  called  the  gap. 
Olobose,  globular. 

Hemispherical,  in  the  shape  of  a  half- 
globe. 
Inequilateral,  when  the  anterior  and 

posterior     sides     make    different 

angles  with  the  hinge,  JSquilateral^ 

having  both  sides  alike. 
Inequivalve  when  one  valve  is  more 

convex  than  the  other,  or  dissimilar 

in  other  respects,  as  in  the  common 

oyster. 
Equivalve,  having  both  valves  alike. 
L^ticulate,  doubly  convex,  of  the  form 

of  a  lens. 
Ligament,  a  solid  body,  softer  than  a 

cartUage,  but  harder  than  a  mem- 
brane, which  connects  the  valves. 

JSSsternal  Ugament  usually  attached 

to  ridges  on  the  posterior,  hinge- 
margin  behind  the  umbones. 

In  some  bivalves,  as  in  Mactra,  the 

ligament  is  internal,  lodged  in  a 

cartilage  furrow  or  pit. 
Limb,  the  margin  in  bivalve  shells. 
Lobated,  rounded  at  the  edge. 
Lunule,  a  crescent-like  mark  or  spot, 

situated    near  the  anterior    and 

posterior  slopes. 
Nacredy  nacreous,  pearly. 
Oblong-ovate,  ^g-shaped  or  oval. 
Obsolete,  indistinct,  not  well  defined 
Papyraceous,  thin  as  paper. 
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Pectinated,  resembling  the  teeth  of  a 

comb. 
Pinnated,  winged. 

Qoadrangular,  having  four  right  angles. 
Badiately,  rayed  or  nbbed,  rays  or  ribs 

sprin^g   from    umboe,  in     the 

direction    of    limb    or    margins  ...        (52) 

Bidffe,  the  upper  part  of  a  slope. 
ScaUoped,  indented  at  the  edges. 
Serrated,  having  teeth  like  a  saw. 
Serrulated,  very  minutely  serrated. 
Sub-arcuated,  somewhat  arched. 
Sub-diaphanous,  somewhat  transparent. 
Transyerse, breadth  greater  than  length. 
Trapeziform,  shaped  like  a  trapezium. 
GMgonal,  having  three  angles,  delteid. 
Tu^d,  swollen. 
Ventral  margin,  the  margin  opposite 

the  hin^e-marein. 
Yentricose,  mflated  or  swelled  in  the 

middle. 
Umbo,  the  beak  or  round  part  which 

tarns  over  the  hinga 
Note. — ^Many  of  the  terms  relating  to  the  sculpture  of 
univalves,  are  also  applicable  to  the  sculpture  of  bivalves. 

Lekoth,  Bbbadth  Aisrn  Thickkbss. 
The  hinge  line  of  bivalves  indicates  the 

direction  of  the  length  of  the  shell, 

and    the    actual    length    is    the 

maximum  distance  between  lateral 

margins. 
The  breimth  is  the  greatest  diameter 

measured  transversely  to  length. 
The  thickness  is  the  greatest  diameter 

of    an    imaginary    line    passing 

through  one  or  both  valves. 

Ligament. 
The  valves  of  the  Pelecy  pods  are  bound 
together  by  a  ligament,  (49*^)  and 
usually  articulated  by  a  hinge 
famished  with  interlocking  teeth. 
The  shell  is  closed  by  (either  one 
or  two^  powerftil  adductor  mueelee 
(58*)  out  opens  spontaneously  by 
the  action  of  the  liaament  when  the 
animal  relaxe0,  and  after  it  is  dead. 
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Umbo. 

The  apex^  leak  or  umbo  (49^)  is  the 
point  from  which  the  growth 
commences  and  is  situated  near 
the  hinge.  The  beaks  are  either 
straight,  as  in  Pecten,  curved  as  in 
Venus  or  Cardium,  or  spiral,  as  in 
Isocardia. 


Bight  and  Left  Valve, 

When  a  shell  is  placed  so  that  the 
dorsal  margin  is  furthest  from  the 
observer,  with  the  exterior  side  of 
valve  uppermost,  the  position  of 
the  ligament  to  the  right  indicates 
the  left  vaJve,  if  to  the  left  the 
right  valve. 

The  lunule  is  a  small  cordate  or  semi- 
circular impression  under  and 
anterior  to  the  beaks.  When  this 
appears  to  the  right  the  valve  is 
nght,  and  vice^versa. 

The  sinus  or  JUxure  (fig.  49«)  of  the 
pallial  impression  (4S^)  when 
present  is  seen  under  the  ligament. 
When  the  inside  surface  is  viewed 
with  the  dorsal  margin  furthest 
from  observer,  if  to  the  right  it 
indicates  the  right  valve,  and  vice- 
versa.  Sometimes  there  are 
posterior  lateral  teeth,  or  laminsB 
of  the  hinge-margiQ,  and  are  found 
on  the  right  or  left  side  accord- 
ingly as  the  valve  is  right  or  left. 
Thus  the  pallial  sinus ^  the  external 
ligamenty  (49*')  aud  the  posterior 
slope  (4^^)  are  to  the  right  side, 
(the  internal  surface  being  exposed 
with  the  beak  furthest  from 
observer,)  in  the  right  valve  (49), 
and  vice-versa. 

Linnffius  and  the  older  naturalists 
were  wont  to  describe  the  front  of 
the  shell  as  the  back  and  the  right 
valve  as  the  left. 


1S6    PSOVISIOKAL  AID  TO  THE  STUDY  OP  TAfiMANIAN  M0LLU80A. 

Bsunile  flg 
HiyaE-LIEfE   AKD  TeETH. 

The  dorsal  margin  on  which  the  liga- 
ment and  teeth  are  situated    is 

termed  the  hin^e-line.    It  is  long 

and    straight  in  Area,  short   in 

Vulsella,  and    curved     in    most 

genera. 
The  central  teeth  immediatelj  under 

umho  are  called  hinye  or  ctirdinal 

teeth  (48*),  those  on  each  side  are 

lateral    teeth    (48^),  either    the 

eardinal  or  the  lateral  teeth  may 

be  lacking  in  many  shells,  while 

in  some  teeth  are  entirely  absent. 

EnSNTULOUS. 

\  The  dentition  formula  are  usually  stated 
as  follows : — Cardinal  teeth  2*3  or 
§ — meaning  2  in  the  right  Yalve,  3 
in  the  left;  lateral  teeth,  1 — 1, 
2 — 2,  or  1  anterior  and  1  posterior 
in  right  valve,  2  anterior,  and  2 
posterior  latend  teeth  in  the  left 
valve. 

Adductob  OB  MuscuLAB  Impbessions.  (49^') 
The  greater  number  of  bivalves  have 
^o  adductor  muselee,  whose  im- 
pressiene  or  ecara  on  the  shell, 
nearly  equal  in  size,  are  situated 
respectiveljr  on  the  anterior  and 
posterior  sides  at  the  extremities 
of  the  hinge-line.  In  Mytilus, 
Modiola,  these  two  adductor  im- 
preesione  are  unequal,  the  pos- 
terior one  being  very  much  larger. 
In  the  Fectens«  Oysters  and  Limas, 
there  is  only  one  strong  adductor 
impression  (53*),  placed  more 
centrally.  The  single  muscular 
scar  is  not  quite  central,  but 
nearer  the  posterior  than  the 
anterior  side. 

Epidebmis.    Soabf  OB  Skut. 
All  bivalve  shells  are  clothed  with  an 
epidermis,  scarf,  or  sTcMt.     Incon- 
spicuous in  some,  but  remarkably 
developed  in  others. 
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44  coronata.    Lam.   ...            ...            ...             ...  27 

45  ■    trapezium,    Linne.      (Reeve  oonaidera  thiB  form 

a  variety  of  F.  coronaU.)               .^            ...  27 


(x.)    Family  BucciNmB.)     (sp.  16.) 

46    SiphonaHs  Clarkel     T.-Woodi            ...            ...  ...  27 

47 turrita.     T,'Wooda            ...  ...  27 

48    ■■■                 fuscozonata.     Ad,  and  Anga$  ...  27 

49  CantharuBj  PettenH.     Brazier,      (TrUcmda^  Woods  and 

Brazier)        ...            ...            ...            ...  ...  27 

60    Piunia  reticulata.     T,'Woodi ...  ...  27 

51 Tasmanica.          »       ...  ...  27 

52    Cominell&tenuiflCQstata.     ...  ...  27 

-63» alveolata.    Kieiur ...  ...  27 

54  f lactea.    JUepe,  Icon            ...            ...  ...  27 

^5    — ' r-  Taamanica.     T.^Woods      ...            ...  ...  27 

156 r-  oofitata.    Quoy     ...            ...            ...  ...  27 

67 r-  Angasi.    Croste.    ...            ...            ...  ...  27 

58 r^.  albo-lirata.          T.-TToocfa 27 

69    (Joeepha),  Taamanica ...  ...  27 

60    Ebuma  (Zemira),  Australia.    Sow,                      ...  ...  27 


(xl)    Famfly  'Sabbidx,  (sp.  6.) 

61  Naasa  Fasdatft.     Lam,           ...  ...  ...  ...  27 

62  .*.^—  pauperata*.  Lam,      ...  ...  .<.  ...  27 

68    rufodncta.    A,  AdatM  ...  ...  ...  27 

64    Jackaoniana.     Kienor  ...  ...  ...  27 

65    Taamanica.-    T,'lV9odi  ...  ...  27 

(xii)    Family  Volutidjl  (sp.  7.) 

66  Voluta  Angasl    Sow,            ...  ...  ...  ...  27 

67    foaiformis.    Stoainton  ...  .  ...  27 

68     papillaria.             u     ...  ...  ...  •—  27 

•69    mitrseformia.      lam.  ,«  •••  27 

70    mamilla.     Gray        ...  ...  ...  ...  27 

71    Kingii,    Coot,     (Probably  only  a  varietur  of    F. 

AngaH)      ...             ...  ...  ...  ...  27 

72    Sdateri.    Cox            ...  ...  ...  ...  27 

(xiiii)    Family  Kitrid&  (sp.  14.) 

7S    Mitra  Badia.    RHH>e             ...  ...  ...  ...  27 

74 glabra.    Swainaon       ...  ...  ..  ...  27 

76 AuBtralis.        m            ...  ...  ...  ...  27 

^6 pica.    lUtvt                ...  ...  ...  ...  27 
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77  liitra  declivlB.  Reeve,    May  be  a  ▼•riety  of  M.  glabra.  (T.- 

Woods) 27 

78 capenata    Dunker.    (Jf.   Wddii.    T,-Wood«)     ...  27 

79 Tksmanica.    T.-Woode  ...            ...            ...  27 

80    ScalarifomuB.      n       ...            ...            ...            ...  27 

81    LegrandL            m       ...            ...            ...            ...  xt 

82    Teresin.              .i      ...            ...            ...            ...  vf 

88 fldta.  I.      ...           ...           ...           ...  27 

84  —  -  gianatina.    SwUmon  and  T.-Woodi      ...  ...  27 

85    Frandacana.    T,'Woodi          ...            ...            ...  27 

86  — ^-  aemilivida  u                 i«.            ...            ...  27 


(ziv.)    Family  M^ginkllidab.     (ip.  10.) 

87  Krato  pellucida.     T.-Woode  ...  ...  ...  27 

88  Maiginella  Muscaria.    Lam,  ...  ...  ...  27 

89 turbinata.    Sow,  ...  ...  ...  27 

90 formioula.    Lam,  •••  ...  ...  27 

91  : —  VolutiformiB.    JUeve       ...  ...  ...  27 

92 Taamanica.  T.-WooeU    ...  ...  ...  27 

98  ■  Stanislaa.  ••  ...  •..  ...  27 

94 minutifltima        »  ...  ...  ...  27 

95 AllportL  n  ...  ...  ...  27~ 

96 Petterdi.    Beddome         ...  ...  ...  27 

(xv.)    Family  OuYiDiB.     (spi  5.) 

97  OUvella  Australia.     T.-Woode  27  31 

98  Oliva  hieroglyphica.    Beeve  ...  ...  ...  27 

99  Andllari  maiginata.    Lam,  ...  ...  ...  ...  27' 

100 fusiformis.    Petterd  ...  ...  ...  68^. 

110 obtuaa  h  ...  ...  ...  5S 

(zyI)    Family  CoLUiiBKLLmA.    (ap.  12.) 

102  Columbella  aemi-eonyeza.    Lam,       ...  ...  ...  27 

103  '  LincolnensiB.    Eeeve      ...  ...  ...  27 

104  irrorata.  „  ...  ...  ...  27 

105 Roblim.    T.-Woods       27 

106  Xavietaaa.       n  ...  ...  ...  27 

107  Legnmdi.         „  27 

108  —^—^  miltoetoma      »  ...  ...  ...  27 

109  badia  „  ^  27 

101 (Aesopus)  piloea.    Angcu  ...  ...  27 

111  minima.  u  ...  ...  27 

112 dictua.     T,-Woods         ...  .^  ...  81 

118  roeaeea  (f^    Reeve,      Probably  identical  with 

C.  semi-oonvexa.     Tate.)  ,„  44 
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(xviL)    Family  Cancbllarida     {$p,  4.) 
Hi    CanoeUari  Iffivigata.    Sow.  ... 


115 
116 
117 


-  undulata       » 

•  T^smanica.    T,-  Woods 

'  excavata.    Sow. 


133 


27 
27 
27 
27 


(zviil)    Family  Terbbridjk.     (sp.  6.) 
118    Terebra  bicolor.     Anga»,      {Aeus,     Angas  and  Woods) 


119 
120 
121 
122 
123 


(Hastula.)    Brazieri.    Angas 
Sp.  indet.     T,- Woods 
addita.    Desk, 
Eieneri.      u 


—  nitida.    Hinds 


27 
27 
27 
27 
27 
27 


(ziz.)    Family  Pleubotomid&     (sp.  29.) 

124  Heurotoma  (Drillia)  Cozl    Angcu     ... 

126  II      incrusta.    T.-Woods 

126 II      peeudo-carinata.    Meeve    ... 

127  II      Angasif 

128  — ; ,1      Atkinsoni     T.- Woods    ... 

129  II      minuta.  „ 

180  M      Weldiana.  u 

131  II      Beraudiana.     Cross 

132  II      tieniata.     T,-  Woods 

138  — ^— — ^—        „      Agnewi.  h 

184  11      LegrandL    Beddome 

185  Bela  mitralis.    Ad  and  Angas    ... 

186  — (Clathupella)  Philomen©.     T.»Woods 

187  II  granulofiisfiima.     n    ... 

188  ' — —         II  Bculptilior  n    ... 

189  (Daphnella)  Taamanica.     T.-  Woods 

140  „  variz. 

141  (Cythara)  Tasmanica 

142  (Mangelia)  St  Gall» 

148  „         Desaleeii    . 

144  — It         Atkinsoni 

145  „         MereditluB 

146  „         immaculata 

147  ■  II         Le-Toumeuziana.     Crosse 

148  II         Harrisoni     T.-Woods  ... 

149  „         delicatula  n 

150  II         alternata  h        ,^ 

151  ■  I,         trachys  h 

152  II         cancellata.    Beddonu  ... 


27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
49 
27 
27 
31 
31 
27 
27 
27 
27 
27 
27 
27 
27 
27 
81 
31 
31 
81 
4» 
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(zx.)    Fftmily  Covjdm.    (sp.  5.) 

158  Conus  Noys-HolkadiaB.    Adams      ...  ...  ...  27 

154  pontifioaliB.     Lam,  ...  ...  ...  ...  27 

155  Tasoumue.    Sow,     ...  ...  ..  ...  27 

156  rutilA.    (  )    CMaeleafandT.'Woodr  27 

167  Canneli    T.-Woodi  27 


(zzL)    Family  CTpafia}&    (sp.  8.) 

158  CyprSM  Annulus,    Linne    ...            ...            ...            ...  27 

159    anguBtata.    Gray     ...            ...            ...            ...  27 

160    piperata.    Soland,   ...            ...            ...            ...  27 

161    ' — Comptoni.     Oratf    ...            ...            ...            ...  27 

162    (CyproTula)  umbilicata.     Sow,             ...            ...  27 

168    ScotUt    Brad n 

164  .  (Trivia.)    Auatralis.     lam,    ...            ...            ...  27 

165  Ovulum.      (Volva.)     Maccoyl      T.-Jioods,      (Birogtra. 

T.-Woodfl)        27 

(xzii)    Family  Cassidida    (tp.  5.) 

166  Caasia.     (Semi-caasifl)  semigranoBa.     Lam,      ...            ...  27 

167    :-.            II          tumida.     Petterd           ...            ...  5a 

168    r-    (Caasmaria)    pyrum.     Lam,               ...            ...  27 

169    II  nivea,      Bnuder,      Regarded    by 

T.-Wooda  aa  a  variety  of  C.  j?yrum    ...            ...  27 

170 (Caaamaria)  Paucinigus.    Menke       ...            ...  27 

(xxiii)    Family  NATicm-fi.    (ap.  9.) 

171  Katica  conica.    Lam.          ...            ...            ...            ...  27^ 

172 Beddomel  R  if.  Johntton,  (Proc.  Roy.  SocTaa.,  . 

1884.     P.  221.     N.  polita,     T.  Woods.)         ...  27 

178    ^Taamanica.     T.-Wooda           ...            ..,            ...  27 

174  "nana.                     m                 ...            ...            ...  27 

175    ^Strangei               n                 ...            ...            ...  2T 

376             "(Mamilla.)    umbilicata.     Quoy             ...            ...  27 

177    ^        „  globoaa.    T.-Woodi,   Probably  merely 

a  white  variety  of  i\r.  ttfn&iJioatre  ...            ...            ...  27 

178  Sigaretua  zonaUa.    Quoy      ...            ...  ^         ...            ...  27 

179  Lamellaria.  Sp.indet.  North  West  Coaflt.'(T.R.  Atkinson.)  27 


(xxiv.)    Family  CALTFTiuaD^     (ap.  8.) 

180  Infai\cJ[^bulum    calyptraeformia.       Lam,      (TrochUoj  T.* 

Wooda)  ...  ...  ...  ...  ...  27 

181  Legrandia  Taamanica.    Beddome       ...  ...        ....  48 

182  CalyptrsBa  Harriaoni.     Beddome.    (Cemoria,  Beddome)  ...  4S 
188    Or^pidida  {tp  f)    Waterhouae  Island                 ...            ...  27 

184    —  (»pO    Frederick  Henry  Bay  ...  ...  27 
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186    ^inNMiysrfoliaoea.    Quoy.    (CWUoi^pa^  T. -Woods)  ...  2r 

186    ^BubrufiL    Sow.     (0l(MiA/o2qxij,T.- Woods  ...  2f 

187    (Amalthea)  Conica.    Schtm. jf 

(«xy.)    FMnily  Solabiida  (ap.  8.) 

188  Solarium,  luteam.     Lum.    ...            ...            ...  ...  27 

189    .    Sp.  iadet^  Recherche       ...            ...  ...  27 

190  Adeorbis  pictft.    T.-Woods                ...            ...  ...  27 


(zzTiii.)    Family  TuRRrrnLLiDiK.    (sp.  5.) 
206    Turritella  TasmsDica.     JUeee 
807    ^^—  granulifera.     T.-Wooda 

208    '■ — Tasm&nienBia.       ■  » 

209    acuta.  „ 

210    sinuata.    JZeeve     ... 


27 

27 
27 
27 
27 
27 
27 
27 


(xxyL)    Family  Qoalabwm,    (sp.  12.) 

191  Scakria  AustFslis.     Lam, 

192  (Cirostrema)  varicosa.     LamL 

198  ■  ■  granulosa.     Qtiay  ... 

194  ^aculeata.    Sow, 

195  ^ddicahda.     Orom, 

198  Jukeaiana.    Forbes 

197  lineolata.     Sow. 

198  '  PhUippinanm  t    Sow 

199  ■' 

200  (Crosaea)  labiata.    T.-Woodt  27 

201 (      "     )  condmia.    Anffcis,  B,  ...  ...  49 

202  (      „      jcancellata.       T.-T^oods,      (Ddphimda 

Johiiutoni,  Beddome)         ...  49 

(xxvii.)    Family  lAMTHnoDJB.  Jap.  3.) 

208*  Tanthina  communis.    Lam,  ...  .^  ...  27 

204* exigua.    Lam.      ...  ...  ...  „.  27 

205    bipartita.    Chay  t  ...  ...  ...  27 


27 
27 
27 
27 
27 


(xziz.)    FkmHy  YBBKBrmA    (sp.  8.) 

211  Vermetus  dentiferous.    Lam,            ...           ...  ...  27 

212  Siliqtnria  AustMOis.       Quoy,       {Teiiagodut,    T.-W^ods)  27 
218    WeldiL     T.-Woods.    (        „                  „  )  27 

(xn.)    Fbmily  ^vLOtmm,    (sp.  8.) 

214  Eolima  Tasmanica.    T.-Woods          ...            ...  .^  27 

215    --micans.                „                 .«            «.  ...  27 

216    ^  prozima.    Sow.                     ...            ,..  ...  27 
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217  Eulimft  mai^ginata.    T.-WoodM  ...  ...  ...  81 

218  apheles.  h  ...  ...  ...  81 

219  •  Lefiprandi.    Beddome  ...  ...  ...  49 

220  Pefcterdi  ..  49 

221  St^Ufer  Taamanica.    T.-Woods         27 


(zxd.)    Family  TuBBONiLUBA    (sp.  12.) 

222  Tarbonilla  iin^ofi.     Angas  and  T.-Woodt        ...  ...  27 

223  MarisB.     T.-Woods                         ...  ...  27 

224  Macleayana.  n                  ...            ...  ...  27 

225  Tasmanica.     h                  ...            ...  ...  27 

226  Adis  tristriata                  u                   ...            ...  ...  27 

227  Odofltomia  Tasmanica      h                  ...            ...  ...  27 

228  (Parthenia)  Tasmanica.    T,- Woods  ...  27 

229  lactea.    Angcu                 ...            ...  ...  27 

280  bifasdata.     T.-Woods 27 

281  Syrnola  Michsoli.                    u            ...            ...  ...  27 

282  bifasciata                   n             ...             ...  ...  27 

288  EulimellaCStyloptygma.)    Tunnamca.     Z-Woodi  ...  27 


(xxxii.)    Family  LiTrOBiNiD&  (sp.  11.) 

284    Littorina  unifasoiata.     Cfray              ...  ...  ...  27 

236    paludinella.    Beeve             ...  ...  ...  27 

236    Hiflseyaoa.    T.-Woodi        ...  ...  27 

237    und^datat    Gray,    Probably  a  variety  of  JL 

unifatciata         ...             ...  ...  ...  27 

238  — PhUippit    Carpenter       ...  ...  ...  27 

289    Riaella  nana.    Lcm,            ...            ...  ...  ...  27 

240    melanofltoma.    ChneUn           ...  ...  ...  27 

241  -^—^  awrata  t      H.   and  A.    Adams.  Bagarded  by 

T.- Woods  as  a  variety  of  JL  mdanosUma  ...  27 

242  FoBiarua  (Fossarina.)    Petterdi     Vrot»t  ...  ...  27 

248    Tasmanicua.     T,-WoodM  ...  27 

244    bulimoides.            h            ..  ...  ...  27 


(zzziii.)  Family  Plavazida    (ip.  8.) 

245  Alaba(Diala)monile.  A.  Adams,  [D.  tesseUata.   T.-Woods  27 

246    ti     lauta.  ti  (D.punctoto.   T.-Wboda  27 

247    M     tumida.  T.-Woods        ...  ...  ...  27 

(zzziv.)    Family  Ckbithzidjl    (sp.  15.) 

248  Cerithium  dubium.       Sow.      Tate  states  that  Sowerby's 

name  has  priority  over  C.  monaehus,      C. 

and  Fisoh        ...  ...  ...  ...         27, 44 

249    ^ —  rhodostoma.-  Adams         ...  ...  ..,  27 

250  .—»—'—  serotina.    A,  Adams  ...  ...  ,.  27 
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-251 


:2i3 
254 
255 
256 
257 
258 

259 
260 
261 
262 


Cerithium  Diemerue.    Quoy  and  Gaim,    (Tate,  P.  81-82. 

Proc  Roy.  Soc.  Taa.,  1881.) 
'  (Kttium)  granarium.    Kiener 

n        turritella.     Quay 

II        Lawleyanum.    Crosse 

II        misimum.    T.^Woods 

H        tiirboniioides.       n 

II        Bemi-lsam  h 

(CerithiopBifl.)    Atkinaoni.  m  (Perhaps 

variety  of  C.  crocea  Angas) 

If  alboautura.    T,' Woods 

T.-Woo^8 


Trif oiJB  f aadata. 

Taamanica.        u 

Potamldes  (Lampania)  Australia.    Quoy 


27 
27 
27 
27 
81 
31 
81 

27 
27 
31 
27 
27 


(zzxT.)    Family  Rissoellidjs.    (sp.  1.) 

268.    Tatea    rufilabris.        A,     Adams,     (Tatea     Hwmensis. 
T.-Wooda.     Diala.    Adams.) 


264 
265 
266 
267 
268 
269 
270 
271 
272 
278 
274 
275 
276 
277 
278 
279 
280 
281 
282 
288 
284 
285 
286 
287 
288 
289 
290 


(zxxyi.)    Family  RissomJB.    (sp. 
RiBBoina  yariegata.     Angcu  ... 
■  cinota.  h 

niyea.  h 

tunicula.  m 

St.  ClarsB.     T.'Woods 


48.) 


-•  FHndersiL 
-•  ooncatenata. 

—  (}ertrudiB 

—  KersfaawL 

'  Bupra-sculpta. 


var.   a  rosea 


(dydostrema  f ) 


T.-Woods 


— —  -  uni-cirata. 
Biaaoa  Agoewi 
Gycloetoma. 

■  melanura. 
— —— ^  Angali. 

■  (Setia)  Brazieri. 

II      demiffi.    AssinUnea  Tasmanioa. 

■  II      Flamina.    Beddome 

(Cingula)  Atkinaoni      T.-Woods 

(Ceratia)  Maccoyi.  n 

II      pimcto-etriata.         n 

-^-^—  II      Mariso.  ti 

(Alvania)  cheilostonia.  n 

II      fasdata.  h 

II      Bayntoni  u 

minntiiwima.     T.-Woods 

Hydrolna  eristaOinat  Pfr,     Petterd,  Proc.    Boy.  Soo. 

Taa.,  1888    


27 
27 
27 
27 
27 
27 
27 
27 
81 
81 
81 
27 
27 
27 
27 
27 
27 
49 
27 
27 
81 
27 
-27 
27 
49 
27 

57,58 
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S91 

192 

808 
»4 

296 
297 
298 
299 
200 
201 
802 
808 
804 
805 

806 

807 
808 
899 
810 

811 
812 


Hydrobia  Ounni  f  Pranenjkld,     Tate  and  Brazier,  Proe. 

Limi.  8oa,N.S.W.,1881  

Hydrobia  Taimaniea  t  Bfartins,  Petterd,  Proc  Roy.  Soo. 

Tas..  1888         

Hydrobia,  turbinata.     Petterd 

Bitliynella  (Potomapyrgus  f)  nigra.    Quay  and  Gaim 


t.? 


M,   Johnston. 


M? 
..? 
.1? 

..9 
..? 
..  ? 
..t 

..r 


T.Wooda.. 


nitida.      B. 

(FomH) 
Dulvertooeni 
Dunrobinenaia.  n 

Dyeriana.    PeiUrd 
Simsoniaiia.     BrawUfr 
WoodatL  Petterd... 
Smithii.  If     ... 

BrowDii  n     ... 

marginata       ti    ... 
Amnicolaf  (Braaieria)  Tasmanica.    T.-WootU  (AmmcolA) 
— ^—  (Beddomeia)    Diemenae.      Prtum^fkld.       Pre- 
viously referred  to  Amnicola 

-  II         LaunoeBtonenna.   R.  M,  Johnston, 

Referred  to  Petterd'e  new  Sub- 
genus Beddomeia 

n         BeUii    Petterd 

— — ^— —         II         lioddeno.     u  .    ...  •*. 

TT-  M  Hulli.  II 

II         Tasmanica.      T,- Woods, 

T.- Woods 
PomatiopeiB  striatula.    Menke 
Badgerensis.    R,  M.  Johnston 


Valvata, 


57,58 

57.58 
57,58 
57,58 

58 

57,58 
57,58 
57.58 
57,58 
57,58 
67,58 
57,58 
67,58 
57,58 

67,68 


57,58 
67,58 
67,68 
67,68 

67,68 
67,68 
57)68 


(xzxviL)    Family  Abbdokiida.     (sp  1.) 
818    Assiminea  bicincta.    Petierd      ' 


57 


(xixviii.)    Family  YALVATiDiE.    (sp.  1.) 
91^  ValwUa  Tasmania!.    T.-Woods.    Beddomeia  Tasmanica 


67 


(xxxix.)    Family  TftUKOATELLiDiB.    (sp.  4.) 

814    Tronoatelia  sotdiarina.     Cox.    Petterd's  Monograph       ...  27 

815 ' Tasmanica.    T.^Woods,    Pettezd's  Monograph  27 

816 maiginata.    Kuster.  n  %^  27 

317    micra.    T.-Wooda.  »  h  27 


(zl.)    Family  KxBiTXDii.    (sp.  1.) 
818    Kerita  atrata.    Q^oy 


27 
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(zli)    Family  Liotzidjb.    (sp.  15.) 

319  LiotiA TaBnumiea.     T.-Woods 

320  diflooidda.  i, 

821  AuatnliB.  „  

322  

328  

824  annulata.  h 

325  CycloBtrema  Kinffii,    Brazier 

826  • Joeephi     T.  -  Wooda 

327 micra.  h 

328  ■ Weldii. 

329  SuBonia.  h 

330  Spmosa.  » 

881  immaoulata       » 

882  Bninieiudia.    Beddome 

333  . Johnstoni.  h 


27 
27 
27 
27 
81 
81 
27 
27 
27 
27 
27 
27 
27 
49 
49 


(xlii)    Family  Rotkllid^.    (sp.  1.) 
834    Rotdlla  (Ethalia)  TasmaDica.     T. -Woods 


(xliil)    FamUy  Fbasiaxbujdm.    (sp.  5.) 
385    PhaBiaiieUa  tritonis.     ChemniU 

336    sanguinea.    Jleeve 

387    Angaai.    J(mr.  Conch,  2864 

388 rosea.    Angus  ... 

389    delicatula.     T,-Woods     ... 


27 
27 
27 
27 

27 


(xliv.)    Family  Tubbinidjb.     (sp.  3.) 

340  Turbo  (lilarmorostoma)  undulatus.     C^tmnitz 

341    (Senecttis)  circularis.    JUeve  ... 

342    straminea.    Martyn 


27 
27 
27 


(xIt.)    Family  Trochidjs.    (sp.  46.) 
848    Trochus  tieniata.     Quoy  and  Oaim.    ... 

844      (Gibbula)  CoxL    Angaa 

845      It         sulcosa.     A,  Adanu 

846      -^  (ZizyphiDus)  granulatus.    Bom 

847      ^  II  armillatuB.       Woods.      Z.   Meyeri, 

PhUippi  (Br.) 

848      ft  fragrum.     PhUippi 

349      7^  II  incertus.     Beevs 

860     r  (Monilea)  roseus.    T.-Woods 

351      It        turbinatus.      n 

852     (Minolia)  romiafMOM.    h 

358     _«.  (Iiilttiidibalum)fimbiiata.  Swainsm,  (OamUdea*) 
T..Woodi)    .  ...  ... 


27 
27 
27 
27 

27,65 
27 
27 
27 
27 
27 

2T 
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854    TrochuB  (InAindibulum)         Tumanica.        (Oarinidea.) 

(Oarinidea.    T.-WoodB)    ...            ...            ...  27 

^65     _  (Inftmdibulum)    aurea.      Joruu,      (Carimdea. 

T.-Wooda)          27 

856    Trochua  (Thalotia)  conicua.    Cfray,     T,  Pieta,  T.-Wooda 

(Br.)  ...  56, 27 

867     .       ,1  doloroaa.     T.-Woodi         ...  ...         66,27 

868  — —          II          teB8elatu&            n             ...            ...  81 

869  — —          „          dubium.               n             ...            ...  81 

860     (Elenchua)  badiua.     Woodt  ...            ...            ...  27 

861      I,          beUuliM.     Dunker            27 

862 II          iriaodontea.     Quoy            ...            ...  27 

363     ,.          nitadulua.    PkU,  Kutt      ...            ...  27 

364     Baudini  ...            ...            ...            ...            ...  44 

865     (Cantharidua)  pulchemxnua.    Gray  ...            ...  55 

^66     II  Lesueri.      Fischer,      {T,     pieta, 

T.-Wooda)...            ..              ...  66 

367*    (Bankivia)  yariana.    Bech,  ...            ...            ...  27 

868     (Trochochlea)  Auatralia.    Pavanm      ...            ...  27 

399     „            oonstrictua.    Lam.        ...            ...  27 

"870     n            tesmatumf    Quoy  and  Oaim        ...  27 

871      ,1           compta.     T.-Wooda      ...            ...  27 

872     (Buchelua)  canaliculataa.    Lam,         ...            ...  27 

373     „  Taamanicus.      T.-IToocfir.      {Pouarw 

TVumofMea)  T.-Wooda.   ...            ...  27 

874  — ^          n          acabriculua.    Ad,  and  Angoi           ...  27 

875     (Clanculua)  noduloaua.     A,  Adamt     ...            ...  27 

876     II        Aloyaii.     T.-Woodt          ...            ...  27 

377     — —            II        Philomenss.      ti                ...            ...  27 

878     II        Dominicanse.    n                ...            ...  27 

879     .1        Raphasli.          „                ...            ...  27 

880     ,1        Angeli.              ,,                                ...  27 

881      II        oonapenua.    A,  Adam$  ...            ...  27 

•882     II        rubena.                   n          ...            ...  27 

383  —           „        undatua.    Lam...              ...            ..  27 

384     „        Mangeri.     Adami             ...            ...  27 

386*    II        variegatua.       h                  ...            ...  27 

386     II        gibboBua.         n                  ...            ..  27 

387     II        nodo-liratua    »     Cfibbvla    mtUUoari- 

nata,  T.'Woodt  (Z2)        ...            ...  27 

•888    (Aatele)  aubcarinatua.    Swainson       ...            ...            ...  27 

(zlvi.)    FRmily  Stoxatbluixb.    (ap.  2.) 

889    Stomatella  imbricata.    Lam,              ...            ...            ...  27 

•890    Stomatia  (Gena)  atrigooa.    A.  Adama              ...           ...  27 

(zlvii.)    Family  Plbubotomabiida.    (ap.  1.) 

-891    Schlamope  AtkinaonL   T.-Wooda.    (Scimtrdla,  T.-WoodB, 

1876J               27 
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(zlyifi.)    Family  Hauotida.    (sp.  4.) 

S92  Haliotia  nsBvosa.     Martyn    ...            ...            ...            ...  27 

893  glabra.    Swainaon ,.,  ...            ...            ...  27 

894     carinata.    Martini,.*           ...            ...            ...  27 

395  elogane.    Koch      ...            ...            ...            ...  27 

(xlix.)    Family  Fi8SUBBUId&    (sp.  18.) 

896  Fissurella  Australis.     Krau$s  ...            ...            ...  27 

897    Bcutella.    Gray    ...            ...            ...            ...  27 

898    nigrita.    Sow,      ...            ...            ...            ...  27 

399    concatenata.     Crone          ...            ...            ...  27 

400    cruciB.     Beddome               ...            ...            ...  49 

401    (Kachroflchisma)  Tasmanica.   T,- Woods,  (Var. 

h,  Rosea.)    (T.-Woods.) 27 

402  Emarginula  emarginata.     BlainvUle  ...  ...            ...  27 

403    rugcwa.     (Quoy?)    Sow.                ...            ...  27 

404    TaBmanisB.     Sow.            ...            ...            ...  27 

405    tenuiooBtata.  n               ...            ...            ...  27 

406  Parmophorus  elongatuB.    BlainwUe.    {Seutus  T.-Woods)  27 

407     (Tugalia)  AuBtraUs.    S<yw.           ...            ...  27 

408 I.        Tasmanica.     T.-Woods               ...  27 

(1.)    Family  Patbllida.    (sp.  16.) 

409  Acmsea  Beptif ormiB.     Quoy  ...  ...            ...            ...  27 

410    marmorata.     T.-Woods         ...            ...            ...  27 

411  — —  cruciB.  tt                  ...            ...            ...  27 

412    cosUta.     S(no.         ...            ...            ...            ...  27 

418    cantharuB.    Jteeve   ...            ...            ...            ...  27 

414    flammea.     Quoy       ...            ...            ...            ...  27 

416    oonoidea.        h         ...            ...            ...            ...  27 

416    Petterdi.     T.-Woods              27 

417    alba.                ,,                     27 

418  Patella  aculeata.     Reeve       ...  ...            ...            ...  27 

419  ■  tramoBorica.     Martyn  ...            ...            ...  27 

420    decora.     PMippi     ...            ...            27 

421  oBtulata.    Reeve       ...  ...            ...            ...  27 

422    Tasmanica.     T.-Woods          ...            ...            ...  27 

428    Chapmani.           n                    ...            ...            ...  27 

424  radians.     Omdin      ...  ...            ...            ...  27 

(li.)    Family  Chitoniba.    (^.  11.) 

425  Chiton  (Lophyrus)  AuBtialis.    {R.  Mag.  Nat.  Hist.  1840)  27 

426    (LepidopleuruB)  liratus.     Ad.  and  Angas            ...  27 

427    If             Bpedosus.             u                      ...  27 

428  «— —  pioens.    Omd,  . .            ...            ...            ...  27 

429    proteus.    Reevs        ...            ...            ..«            ...  27 

480    Sindairi'i    Gray     ...            ...            ...            ...  27 
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431    Chiton  gUucofl.           h        ...            ...            ...            ...  27 

4S2    (JPlAzif ora)  petholatus.    Sow,    €.  eOkUa,    Sow?  37 

483    ^.(Acanibochites)     Zelandiua.      Qmy,      ProfaftUy 

identical     with     C,     crinitas    Pennart,    and 

C,  faticularit        ...             ...             ...             ...  27 

434    CbitonelluB  (Cryptoplax)  Gunni.    Jieeve           ...  27 

435 „         spinoaa.    A,  AdatM   ...            ...  27 


.  OPISTBLOBRANCHXATA. 
(III.)    Family  PHiLiNiDiB.     (sp.  1.) 
436    Philine  aperta.    Linne         ...  ...  ...  ...  27 

(liii.)    Family  Tornateludjb.    (ap.  2.) 

487  Tornatina  MarisB.     T.- Woods  27 

488  Ringicola  Australia.     Oroue  ...  ...  ...  27 

(liy.)    Family  Ctliohnidjb.    (sp.  2.) 

439  Cylichna  arachis.    QuoyandSow.    ...  ...  ..  27 

440    —Atkinsoni.     T,,Wood»        27 

(ly.)    Family  Buludjb.     (sp.  2.) 

441  Bulla  oblonga.    A.  Adams  ..,  ...  ...  ..  27 

442  Haminea  obesa. .  >$!ow.         ...  ...  ...  ...  27 

(Wi.)    Family  Lofhoobbcidjl    (sp.  1.) 

443  Akera  Tasmanica.    Beddome  ...  ..  4* 


(Iv^J    Family  Apltsuda.    (sp.  2.) 

444    Aplysia  eoncava.    Sow,        ...  ...  ...  ..  27 

446    ^^ Tasmanica.     T,'Wood»  ...  27 


PULMONATA. 

Qym,)    Family  VxTBiNXDJL     (sp.  3.) 

446    yitrina-MiUiganiw-  Pfeiiffet 22»  U,  40 

447 Verreau»#        n       ...  ...  ...    22, 84, 40 

448 fumosa.. r.-)roodi 84,40 
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(lix.)    Family  Hbuoida.    (ap.  78.) 

449  Helix  arohitectonica.     Brazier 

450  antialba.     {Beddame  

461  BaBBi.     Brazier 

462  — -  Barrenenaifl.     PeUerd 

463  biaulcata.    (Pfr.)  

454  Biachoflfenaifl.     Beddomt 

466 oellaria.     Mudler*   ... 

466  -^  csBsua.     Cox 

^57  CoUiaL    Brazier 

458  Cura9089.      » 

459  Diemeoenaia.     Cox    ... 

460  direlicta.  , "] 

461  diapar.    Brazier 

462  DuCanL     Cox  

463  Dyeri.     PeUerd         

46*  Fordei.    Brazier 

466  Fumeauxenaia.     PeUerd 

466  Gunni.     Brazier 

467  Gadenaia.    Beddome  .., 

468  Hamiltoni.     Cox       ...  ,. 

*68  Hobarti.  „        ...  ...  ..] 

470  HalU.  „        \[[ 

471  Henryana.     PeUerd  ... 

472 Hookeriana.     B,  M,  Johntton  .. 

473  jungermannifiB.     PeUerd 

474  >  Kingi.     Brazier 

476  Kewhawi.     PeUerd   ... 

476  lampra.     (Pfr.)  

477  LauDoeatonenaia.    Beeve 

*78  Legrandi.     Cox 

479  lamproidea.     n 

480  Luckmatii.    Brazier.,, 

481  limula.     Cox 

482  LaDgleyana.    Brazier 

483  Lottah.     PeUerd       ^ 

484  Morti.     Cox  

486  mimoaa.    PeUerd      ... 

486  marchiansB.     Cox 

487  H'Donaldi.       m         [[[ 

'488  iHathinna.     PeUerd 

489  Nelaonenaia.     Brazier 

490  Offloeri.     Cox  ..  ...  [[[ 

491  Otwayenaia.     PeUerd 

492  parviaaima.     Cox 

4^8  poaitura.  h 

494  plexua  ,,         

496  Petterdi.    Bnaier    ... 

496  pictilia.     Tale 


148 


,36,40     <D 

I 
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497  Helix  pulchetU.    MudUr  * 

498  questioea.     Cox 

499  ruga  n 

600  rotella.     Brazier 

601  Roblini.    PttUrd      ... 

602  Sinclairi.    (Pfr.) 

608  aubaogulata.     (Prf.) ... 

604  flitieiia.     Ccx 

606  StephexuL    Cox 

606  — *  Bubnigoea.     Brazier  ... 

607  Spioea    PeUtrd 

508  —  StanleyenBis.  ti 

609  Say^.  n 

610  »— TasmanisB.     Ccx 

611  tranquilla.       h 

612  Trucanini    PeUerd  ... 

613  trajectura.     Cox 

614  TamarenBis.    PeUerd 

616  Titrinaformis.     Cox   ... 

616  WynyaidenaiB.    Petttrd 

617  WeldU.     T.'Wooda   ... 

617a  —  aapena.  n  • 

618  Brunonia.     R,  M.  Johnson 

619  BulimuB  Dufresni.    Leach   ... 
520  Tasmaoicua.    Pfeifftr 


66^^ 
22,86,40^. 
22,  85,  40^ 


(Ix.)    Family  Pupidjb.     (gp.  1.) 
621    Pupa  LiDcolneDBifl.    Anga$  „, 


4a 


(Ixi.)    Family  Ldcacidjs.     (sp.  1.) 
622    Limax  Legrandi.     Tate 


42 


Oxii.)    Family  Ariomidjl     (sp.  1.) 
628    Cystopelto  Petterdl     Tate,,, 


42 


(Ixiii.)    Family  SucciMBiDiE.    (sp.  4) 
624    SuodDea  LegrandL     Cox   ...  ...  ...  ...    22, 85,  40 

626    Auatralis.    Pfeiffer  22,86,40 


(Ixiv.)    Family  Auriculid.«.    (ap.  4.) 

626  Caaaidula  zonata.    H,  and  A.  Adatns.    Auricula  Ih/erana, 

T..Wooda,27    ...  ...  ...  ...  ...  32 

627  Alexia  Hamaaoni.    Btddome  ...  ...  ...  49 

628  Marinula  pelludda.     Cooper,,,  ...  ...  ...  27 

629  Ophicaidelua  coniea.    Swainaon,      Auricula  Auttrtdis. 

Martyn  27 


BT  B.  M.  J0HK8X0K,  r.L,8.  145 

(IxY.)    fWnfly  LatJKMiDJU    (ip.  27.) 

590  LimnsBa  Sub-aqufttilis.    Tate.    Y«r,  a  negleota                             57 

581     Gunnii.    PeUerd 57 

532     lutoBa.  It        ...  ...  ...  ..,  57 

588     Btagnallfl        n        (Introduoed)  ...  ...  57 

684  Amphipeplea  Laimoertonenns,     T,-Woodi     ...           ...    88,57,58 

586      „  ?  (Var.  Pai)yrokwi)    Tate...  57 

586  Physa  Van  DiameoeQaiB.    Sow. 

587     aperta  n 

688  -^  nitida.                        n 

589     ffuanemis.    T,'Wood$ 

640     Bronieiisia.  n 

541     Tftsmanioola         n 

542     Huonicola.  h 

548  -^  eboniea.    Sow. 

544  — «  aUenuata,        n 

546  — —  mamfllata.      h 

546     Tamnanieat    T,  Woods 

647     Uffrtmdi  t    T.-Woodi.    Poinbly  a  w..  of  P.  nUida 

648  Fianorbia  meridionaliB.    Brader        \       ^  ,              .^ 

649    Atkinaoni.  R. M. JohnOmV^^^'^'    T.-Wood. 

550    Soottiaiia.  „  J     ' 


PomiUy  Tar.  of  P.    wiMa 
28,  88,  46,  68 


PoMibly  a  yar.  of  P.  nUida 
\  yar.  ol 

Tatmat 
68,67 


551    A\utiraliaiMu.      Kartona.      Probably   idoDtical 

with  P.  meriitonoZw. 
662    AncyluB  CumingianuB.    Bourg,        ...  ...  ...    28, 88, 68 

558     IrpincB  I    PeUerd.   Probably  lai|^  variety  of  the 

Y9siMe  A,  Oumingianui   ...  ...         67,68 

664     Taamaniciu.    T.'Woodi       ...  ...  ...    28, 88, 58 

656    Gundlachla  PetterdL    R.  M.  Johntton  ...  ...         88,68 

666    Beddomd  ?    Petterd.     Probably  a  yariety  of 

O.Petterdi 57 

(IxyL)    Family  Amphzbouda.    (ap.  8.) 

667  Amphibola  (Ampullarina)  fragilia.    Quoy        ...  ...  27 

553     ,1  Quoyana.    i>ei%.      ...  ...  27 

559 „  minuta.    T.-Wooda.,.  ...  27 

(Izvii.)    Family  SiFHONABilDA    (ap.  8.) 

560  Siphonaria  Diemenensia.    Quay         ...  ...  ...  27 

561     dentioulata.    Quoj/and  Chim        «..  ...  27 

562     ssonata.    T.-Woode  ...  ...  ...  27 


Class  SCAPHOPODA. 

(Ixviii.)    Fkmily  Dbntauida.    (ap.  2.) 

668    Dentaliom  TaBmanieDaia.    T.-Wooda  .-  ».«  27 

564      WeldJaua.  h        ...  ...  ••  27 

K 
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Cum  PELECYPODA. 

(SINUPALLIATA.) 

(box.)    Family  QASTBOCHJRNiDf.    (sp.  2.) 

565  ABpez^um  (Humphreya)    Straogei  ...  27 

566  Qastrochiena  Tasmanica.    T.-Wooch..,  ...  ...  27 

(Izz.)    Family  Tbrkdida.    (sp.  1.) 
667    Teredo  navalia.    Gray        ...  ...  ...  ...  27 

(Ixzi.)    Family  Pholadio^.    (sp.  1.) 

568  Barnea  Australasia).     Gray  ...  ...  ...  27 

(Ixxii.)    Family  SoLSNiDiE.    (sp.  1.) 

569  Solen  vaginoides.    Lain,      ...  ...  ...  ...  27 

(Ixziii.)    Family  Saxjoayidjb.    (sp.  2.) 

570  Sazicava  Australis.    Lam....  ...  ...  ...  27 

571  Panopsoa  Australis.    Sow    ...  ...  ...  ...  27 

(Ixxiv.)    Family  CoBBULiDiE.    (sp.  3.) 

672  CorhuiA  Zdandica  ?    Quoy.     (Doubtful.)    T. -Woods  ...  27 

673     erythrodon.    Lam,  »  »  ...  27 

574    Nerasa  Tasmanica.     T,- Woods  ...  ...  ...  27 


(Ixxv.)    Family  Asatisidm,  (sp.  11.) 

575  Anatina  anserif era.    SpengUr           ...  ...  ...  27 

576  crecdna.     Valence               ...  ...  ...  27 

577  Tasmanica.    Reeve...           ...  ...  ...  27 

578  ■  Angasi    Crotee      ...  ...  ...  27 

579  Myodora  brevis.    SttOchJbury          ...  ...  ....  27 

580  ovaia  f    Reeve,    (Doubtful  if  identical   with 

Reeves'  species.    (T. -Woods)  ..  ...  27 

58X  pandoriformis.    StiUchbury  ...  ...  27 

582  Tasmanica.     T.-Woods      ...  ...  ...  27 

683  albida.                    n            ...  ...  ...  27 

684  Myochama  anoinioides.    SiutMury  ...  ...  ...  27 

686  (sp.  ihdet)            ...           ...  ...  ...  27 


(IzxvL)    Family  MACTBCDiE.  (sp.  4.) 

586  Mactra  rufescens.    Lam,    ...  ...  ...  ...  27 

587    pura.    Deshuyes      ..  ...  ...  ...  27 

588    r.pretacej^.  Angas      ...  ...  ...  ...  27 

689    Lutrai:i^  dissimilis.     Deskayes  ...  ..,  ...  27 
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(Izxvii.)    Family  Fafeuds.    (sp.  5.) 

590    Paphia  (Anapa)  triquetrum.    Hardey             ...  ...  27 

691    It      Taamanica.  T^-Woods.  Posbibly  a  variety 

of  P.  triquetrum    ...            ...            ...  ...  27 

592    (Donadlla)  elongata.    Deshayea          ...  27 

593  . (MesodeBma)  erycina.    Lam,                ...  ...  27 

594  '           fi         preoeeeia.    Deshayea       ...  ...  27 

595    11          Diemenensis.     Qnoy  and  Gaim  ...  ii 

(IxxYiii)    Family  Sbmbud^     (sp.  8.) 

596  Semele  decora.     A,  Adam^..,            ...            ...  ...  27 

697    exigua.    H.Adams...           ...            ...  ...  27 

598    Warburtonl     T.-Woods        27 

(Ixziz.)    Family  Tsllinid£.    (sp.  13.) 

599  Tellina  deltoidalifl.    Lam,                 ...            ...  ...  27 

600 albinella.             „                    27 

601    umbonella          m                   ...            ...  ...  44 

602    diemenensifl.    Deshayea        ...            ...  ...  27 

608 TriatiB.                   h               ...            ...  ...  27 

604    (Arcopagia)  decuasata.    Lam.            ...  ...  27 

605    Maria.     T.-Wooda...           ...            ...  ...  27 

606 

607  Gari  compta.    Deahayea    ...           ...  ...  27 

608    EonaliB.    Lam.           ...            ...  ...  27 

609    AtkiDBoni.    Brazier  ...           ...           ...  ...  27 

610  Hiatula  epldennia.    Deahayes           ...           ...  ...  27 

611    vitrea.                  ..                 27 

(Izzx.)    Family  VBNEBiDiE.    (Sp.  26.) 

612  Venus  (Chione)  Humphreyi.    Donovan         ...  ...  27 

613    It       conularis.    Lam.  \  V.  Aphrodinoidea  27 

614    M       lamellata.        n     )  V,  Scalarina  ...  27 

615    M       Stutchburyi.     Gray              ...  ...  27 

616    n       roborata.    ffanley  ...           ...  ...  27 

617    M       gallinula.    Lam.      ...            ...  ...  27 

618    It       Macleayana.     T.-Wooda        ...  ...  27 

619    It       fltriatasBima.    Sow,  ...            ...  ...  27 

620    II       Australis.            u     ...            ...  ...  27 

621    II       IwYigata,             h     ...            ...  ...  27 

622    II      fumigaia^        n    Doubtful  spedeB  ...  27 

623    


624  Pytherea  (GalliBta)  DiemenenaiB.    Hanley       ...  ...  27 

625     It         planatella.     Chemnitz 'i     ...  ...  27 

626     It         eandida%      DeBhayes.       Unknown. 

(T.-Woods)       27 

627     M         disrupta.    Sow,  ...  ...  ...  27 

628     ^        II        aMnaf    Lam,.,.  ...  ...  27 
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629  Cytlieroft  (CaUiBto)  rtt/Oft  ;         Deakmye$. 

(T.-Woods)       ... 

630     u        Vicfcoiiw.    T.-Woods 

681     (Ckuldia.)    Petterdi.      ii 

682  Doflinia  grata.    Deshayu 


Doubtful 


683 
684 
685 
636 
637 


•  japomca  f  Beeve.  DoubtfuL  (T.-Woodo.) 
eoryne.    A,  Adama 
crooea,    Deahaya  ... 
immaculata.    T.-WoocU 


Tapes  undulata*    Bom.    Kara 


27 
27 
27 
27 
27 
27 
27 
27 
27 


INTEQRIPALLIATA. 
(Izzzi)    Family  Ctbxswa    (sp.  4.) 

688  Corhieula  Brunnea  f    Prime.    Doubtful  '     ... 

689  Piflidium  Taimaiucum.    T.- Woods  ... 

640    Dulvertonexuaia.        » 

641  SphsBrium  (CydaB)  Taamanica.    T.-Woodt      ... 

(Izzxii.)    Family  Pbtbioolxdje.    (sp.  6.) 

642  Rupellsria  DiemenenaiB.    QuoyandGahn     ... 

643     breviaf  u  Doubtful. 

644  • 

645  • 

646  • 
647 


'breviaf 

-reticulata.    T.-Woods      ... 

-crenata.    Lam,  ... 

-  Bub-decuBsata.    Dethayes . . . 


—  carditoideB.    Lam, 


ii 
28 
28 
28 


27 
27 
27 
27 
27 
27 


(Izxziii)    Family  Casdhdje.    (sp.  4.) 

648  Cardium  tenuicoBtatum.    Lam,        ...  •••  —  27 

649      pulchellum.    Beeoe  ...  ...  ...  27 

650      papyraceum?    Chemnitz,     Probably  var.  of 

C,tmu%oostahtm.,,  ...  ...  ...  27 

651     cygnorum.    Deshayes        ...  ...  ...  27 


(boxiv.)    Family  Obaxwm,    (q>  1.) 
652    Chama  (sp.  indet) ... 


27 


(IzzxT.)    Family  LvcDxmm.    (sp.  4.) 
658    Lucina  (Cydaa)  diTBoricata.    Linne  ... 

654    II      minima.    T.^Woods,,, 

655  '        II      pecten.    Lam, 

656  LoripeB  icterica    Eeeffe 

(Izzxvi.)    Family  Ukguuhqul    (sp.  1.) 
t)57    Hysia  TMmamca.    T.«Wooda.     DiplodoiUa,  T.-WoodB 


27 
27 

«r 

27 


27 
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(Ixzxvii.)    Family  E&TCiziiDiB.    (sp.  4.) 
658    Laasea  (Poronia ?  australifl.     Sow     ... 
669    „t      scalaris.    Phil.       

660  Kellia  Atkinaoni.     T.-Woods  

661    (Pythina)  Tasmanica,    T.-Woods 

(Ixzzviii.)    Family  Crassatbllida    (ap.  3.) 

662  Craasatella  KiDgioola.    Lam, 

668      aurora.    Ad,  and  Angas ,., 

664       Bankaii*  it 
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27 
27 
27 
27 


27 
27 
27 


(Ixzziz.)    Family  Astabtidje.    (sp.  6.) 

665  Cardita  RaoulL    Angas 

666  Quoyi    Deshayes  ...         ,  ... 

667  Gunni  n 

668  amabilia.         m 

669  Mytilicardia  Taamanica.     T.- Woods  .„ 

670  excavata.    Deshayes     ... 


27 
27 
27 
27 
27 
27 


H0M0M7ARIA. 

(xc.)    Family  Unionidjb.     (ap.  1.) 

671    Unio  Moretonicusf     Reeye.      Ver^  variable  in  form, 

probably  one  of  the  many  yarietiea  of  U,  AustrcUis         28,  59 


(xcL)    Family  TuooNZOUk    (ap.  1.) 
672    Tregonia  Margaritacea.    Lam, 


27 


(xdi.)    Family  'SucnuBX, 

673  Nucula  Grayi    D'Orft. 

674    minuta.    T.-Woods 

675  LedaciMaa.    Hinds 

676     LefroyL     Beddoms   ... 


(Bp.  4.) 


27 
27 
27 
49 


(xclii.)    Family  AbcWA    (ap.  9.) 
677    Area  trapeada.    Desh, 


678 
679 


Latn, 


•  f aadata.    Beeve 

'Semitoria, 

680    -^-"pistacMa  n 

081    squamosa  » 

682  PectuncoluB  radiana  u 

683  ■  obliquus.    Beeve% 

684    flabeilatus,  T.-Woods.    P.  orbicularis 

'       I?  


085    Limopna  Teniaoni    T  Woods, 


27 
27 
44 
44 
44 
27 
27 

44 
27 
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HETEROHTARIA. 

Famfly  Mtthidjb.    (sp.  10.) 


(xdv.) 

686  Mytilus  latus.    Lanu          ...  ...            ...            ...  27 

687     Tasmanicua.     T,- Woods.  Doubtfully  diatinct 

from  last             ...  ...            ...            ...  27 

688     Dunkexi    Beeve    ...  ...            ...           ...  27 

689     roBtratuB.    Dunker  ...            ...            ...  27 

690  —  hirautua.    Zam.     ...  ...            ..            ...  27 

691     craasus.    TrWoods  27 

692  Modiola  Australia.      Qray.      Doubtfully  diatinct  from  M, 

ttUipa.    (T.-W.)  ...  27 

693    albiooatata.    Lam.  ...  ...           ...            ..  27 

694    arboreaoena.     ChemnUz  ...           ...           ...  27 

695  Modiolaria  CimiiDgiana.    Dunker  ...           ...           ...  S7 


:  SXJ 

i ^ : 


y  beak 
xmatuj 


^e  ten 
iyleai 

tiente 


(xcv.)    FamUy  Ayiculida. 

696  Ayicula  pulchella.    Beeve    ... 

697    (Meleagrina)  alba.    Lam.    ... 

698  Crenatula  mofi?to/am.    Lam. 

699  VulaeUaTaamanica.    Beeve... 


(8P.  4.) 


27 
44 
44 
27 


(xcvl).   Family  Fnxjxws.    (ap.  1.) 
700    Pinna  Tasmanxca.    T.-Woods  


27 


'lell 


MONOMYARIA. 

(xcviL)    Family  SFONDTLiDiB.    (ap.  1.) 
701    SpondyluB  tenellua.    Beeve 


702 

703 
704 
706 
706 


Pecten  meridionalia. 
T.-Wooda 


(xoviil)    Family  PEcmnDA    (ap.  5.) 

Taie.    54.    P.  fumatus.    Linne. 


Lam, 


•  aapemmua. 

-bifrona.  m    ... 

.  Atkinofi.    Petterd.    Allied  to  P.  cuperrimus 

-MaiisB.    T.'Woods 


27 


27 

27 
27 
58 
27 


:>ul 


■  II 
tl 
it 


(xdx.)    Family  LaoDX.    (ap.  2.) 
707    Lima  (Badula  f)  lima.    Linne 
708 11        bullata.    Bom 


27 
27 


(c.)    Family  Asounox.    (ap.  1.) 
709    Placunaaomia  ZooJatui^ica  ^    Qray.    Doubtful 


27 


US,     OIt33333ElBS. 
SXJB-CLAfi 


'.mished  mth 

Ejected  by 

SluU. 

y  beaks 

rmature 

ff       

:e  tentacles  ... 
y  leaflets      ... 

lents     

PlunP      

Braifnming  discs  ... 
Qiilsrdisc      

Bran  »•          

Qilli^  atrophied    ... 

ManPung;  fixed  in 

InternaL 

Internal,  external,  or  absent. 
Mostly  univalve,  spiral,  or  conical. 

Straight  or  curved  tube. 
Bivalve  hinged. 

Bivalve  with  perforated  beak. 

SXJB-ORD3 


^ 


lell 


:)ut  anterior  canal 


B  separate  pieces 
/imming  by  means  ( 

the  mantle 

into  cavities  in  mant 

nd  the  anus     ... 

•uperior  pair  of  ten! 


Ibtened  and  trianguli 
Iguments  rugose 
I     n         smooth 
[d  brackish  water ; 
\)Qy  not  spiral   ... 

b         

I  ^       

;  sinus  ... 


;rior  large 

s  generally  support 
arms  free,  not  t 


(Fam. 


1. 

iiL 
vi. 


VIL 

xL 

xL 

xlix. 


lii. 


IviiL 
Iviii. 

Ixiv. 


IxvL 

Ixix. 
Ixix. 

IXXXL 

xc. 

xa  • 
xciv. 
xcvii. 


V. 


xxxix. 

L 

xlviii. 

L 


^  i 


IviL 


Ixiil  ) 

Ixiii.  ) 

-  ) 

Ixviii,  ) 

Ixiv.  ) 

Ixv.  ) 

Ixvii.  ) 

IxviiL  ) 

Ixxxix.  ) 

Ixxx.  ) 

Ixxxix.  ) 

ci.  } 
xciii. 

XCVL 

ci. 

cil  ) 


fhea*mU 
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(oL)    Family  Ostbkida.    (sp.  4.) 

710  Ostrea  edulia^    Linne 

711     mordax.    Gould 

712     rutupina.    Jeff 

718     Angaai.    &no. 


27 
27 
27 
27 


MOLLUSCOIDA. 
Class  BRACHIOPODA. 

(di.)    Family  Tbbbbratuubjb.    (8p.  8.) 

714  Waldheimia  flaveBcena.    Lam. 

715  Krauaaia  Lamarckiana.     Davidaon    ... 

716      Atkinaoni     T.Woods        


27 
27 
27 


CORRIGENDA. 

ftg< 

5    7    FOB    Felecypooa 

BEAD 

Pelecjrpoda. 

38      1 

1      Trochocochlea  n 

Trochochlea. 

48      1 

1      Famea 

ti 

Bamea. 

74      , 

t      Arosalpinx 

II 

Urosalpinx. 

76      1 

t      Ancillari 

It 

Ancillaria. 

..♦     . 

1      Aesopus 

II 

iEsopus. 

77      . 

1      Cancellari 

II 

Cancellaria. 

ti       t 

1      Cythara 

II 

Cithara. 

78      . 

1      Cassmaria 

II 

Casmaria. 

79      f 

1      Cirostrema 

ri 

Cirsotrema. 
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DESCEIPnON  OP  A  SECOND  GANOID  PISH  PEOM 

THE   LOWER    MESOZOIC     SANDSTONES    NEAR 

TINDEE-BOX  BAT. 

By  Mbsbbs.  B.  M.  Johkstok  and  A.  Mobtok. 

Ou  the  19th  August,  1889,  we  had  the  pleasure  of  brioging 
under  the  notice  of  the  members  of  this  Society  a  new  Gkinoid 
Pish,  from  the  Knockloftj  sandstones,  and  named  Acrolepis 
Hamilioni,  in  honour  of  our  worthy  President,  Sir  Robert 
Hamilton.  We  have  now  the  honour  of  giying  a  full 
description  of  a  second  species  of  the  same  genus  recently 
discovered  in  a  sandstone  formation  near  Tinder-Box  Bay, 
deemed  to  be  nearly  of  the  same  geological  horizon  as  the 
sandstones  of  Enocklofty. 

AcBOLBFis  Tasmanicus.    n.  ap.    Johnston  and  Morton. 

Body  compressed,  elongate,  elliptical ;  length  from  snout 
to  end  of  caudal  fin,  nearly  6  inches ;  length  of  head,  14  lines; 
length  of  body,  4|  inches ;  snout  projecting  beyond  lower 
jaw ;  greatest  depth,  14  lines ;  least  depth  at  peduncle,  5  lines. 
Dorsal  fin  somewhat  falcate,  composed  of  48  to  50  slender 
rays  (6  to  a  line)  each  one  of  which  branches  into  two  or 
three  sub-divisions  near  extremities,  and  each  one  or  two 
rays  crossed  distantly  and  in  a  curved  mann^  by  fine  oblique 
riages ;-  base,  8f  lines  long,  occupying  a  position  nearer  the 
tail  than  the  snout,  anterior  end  being  37  lines  distant  from 
snout,  and  the  posterior  end  45|  lines ;  greatest  length  of 
dorsal  (2nd,  3rd  and  4th  longest)  same  as  base,  8f  lines ; 
the  longer  anterior  rays  curve  over  the  anterior  ones,  which 
abruptly  diminish  in  size,  the  posterior  margin  being  thus 
irregularly  vertical.  Anal  fin  about  the  same  size  and  com- 
posed of  nearly  the  same  number  of  rays  as  the  dorsal  fin, 
but  its  position  is  nearer  the  tail,  the  anterior  portion  com- 
mencing about  40  lines  from  the  snout,  and  the  posterior 
terminating  about  48i  lines  distant.  Ventral  fin  composed 
of  about  18  fine  rays,  central,  and  well  in  advance  of  anal  fin. 
Pectoral,  imperfect,  somewhat  elongate,  and  consisting  of 
numerous  fine  rays,  which  become  subdivided  towards 
extremities  as  in  the  dorsal  fin.  Rays  of  sub-caudal  fin 
numerous,  fine ;  fin  elongate,  nearly  equal  in  length  to  the 
slightly  elevated  caudal  extremity,*  and  forming  with  it  a 

*  Length  of  oandal  lobe  (upper),  19  lines;  length  of  mb-caadal  fin,  14  lines ; 
distance  between  extreme  tips  of  candal  furcation,  15|  lines. 
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bifurcation  which  is  almost  as  sjminetrical  as  the  true 
homocercal  forms ;  the  rajs  on  the  lower  margin  of  the  tme 
tail  lobe  form  a  narrow  inconspicuons  fringe.  All  the  rajs 
of  caudal  extremitj  are  extremely  fine,  about  21  in  the  space 
of  12  lines,  those  of  the  sub-caudal  fin  are  crossed  re^atedlj 
with  curved,  raised  lines,  composed  of  short,  oblique  ndges  as 
in  dorsal  fin. 

There  are  about  64  rows  of  small  rhomboid  scales  or  plates 
longitudinally  arranged  in  an  inclined  and  slightlj  curved 
dorso-yentral  series.  The  transverse  series  varies  considerablj 
in  number  and  depth ;  there  being  abont  18  in  oblique  trans* 
verse  series  near  peduncle,  and  about  35  near  the  shotdder ; 
the  scales  are  greatest  in  depth  towards  the  lateral  line, 
diminishing  greatlj  as  thej  approach  dorsal  and  ventral 
margins;  the  base  of  each  scale  runs  parallel  nearlj  with 
others  of  the  longitudinal  series,  and  in  a  general  view  seem 
to  divide  the  surface  into  fine  parallel  rows,  which  cut  the 
more  or  less  curved  oblique  transverse  series  into  an  oblique 
rhomboid  pattern. 

Each  scale  or  plate  is  ornamented  on  the  upper  surface 
with  the  peculiar  furcated  raised  liuear  ridges  of  the  genus 
Aerolqpis ;  these  forked  ridges  seem  to  radiate  from  a  point 
at  the  lower  posterior  angle  and  fork  once  or  twice,  upward 
and  forward,  in  the  dircHotion  of  the  anterior  upper  angle. 
This  furcation  reminds  one  of  the  forking  neuration  on  the 
lobes  of  manj  species  of  ferns,  and  is  verj  remarkable. 
Fortunatelj  a  portion  of  the  fossU  shows  the  under  surface, 
and  each  scale  of  these  series  is  characterised  bj  a  small 
tooth-like  projection  in  the  centre  of  each  upper  margin,  with 
a  corresponding  raised  socket  on  lower  surface  half  the  depth 
of  scale,  into  which  the  tooth  of  each  scale  respectivelj  of  the 
lower  series  scale  fits  closelj.  Both  socket  and  tooth  have  an 
angle  corresponding  to  the  direction  of  the  transverse  serial 
lines;  the  ornamentation  of  the  scales  forming  the  lateral 
line  differs  from  all  the  others,  as  the  fine  furcate  lines 
radiate  more  nearlj  from  the  centre  of  posterior  margin,  half 
of  which  curve  upwards,  and  the  other  half  downwards.  As 
a  rule  the  linear  ridges  are  fewer  in  number  relative  to  size  of 
scale  in  the  lateral  line  series. 

This  fine  specimen  T^as  obtained  from  the  Lower  Mesozoic 
Sandstones  near  Tinder- Box  Baj.*  A  group  probablj 
belonging  nearlj  to  the  same  geological  horizon  as  the 
Ejiocklo^j  sandstones,  Hobart,  from  which  was  obtained  the 

*  In  p.  140,  "  Johnston'B  Oeoloey  of  TaBDmnia,"  these  sandstones  are  described  as 
"a  series  of  reddish  or  yellow  micaceons  sandstones,  sometimes  of  great  thickness, 
often  occur  overlying  the  appermost  beds  of  the  Upper  Palceozoic  Madstones  as  at 
Tinder-Box  Bay,  Huon-road,  and  Waterworks  Vail|^,  near  Hobart,  with  indistinct 
plant  impression  and  sUidfled  trunks  of  conifer.  These  sandstones  apparently  lie 
conformablv  and  without  stratiffraphic  break  upon  the  uppermost  beds  of  the 
Upper  Marme  series  (Up.  PaL).  Their  position  is  assigned  proviaionally  at  the  base 
ox  the  Meaosoio  rocks  of  Tfmnmn\fi."'-(Johntton.) 
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remains  of  Acrolepia  HamiUonit  recently  described  by  ns  in 
the  Proc.  of  the  Koyal  Soc.  of  Tas.  (1889).  The  species  here 
described  is  much  better  preserved,  and  though  closely  allied 
to  the  former  it  is  very  distinct.  The  chief  difPerences  are 
the  greater  prolongation  of  the  sub-caudal  fin,  giving  greater 
symmetry  to  the  caudal  fork ;  the  greater  number  of  scales 
or  plates  in  the  latenJ  and  transverse  series;  and  also  the 
relatively  greater  development  of  the  vertical  fins. 

The  ornamentation  of  the  scales  or  plates,  although  of  the 
same  character,  also  appear  to  be  much  finer.  The  position 
and  relative  dimensions  of  fins  also  differ  to  some  extent. 

Good  photographs  have  been  taken  of  the  two  sections 
disclosed  by  the  splitting  of  the  rock  in  which  the  specimen 
was  imbedded. 

Along  with  these  are  given  magnified  views  of  the  under 
and  upper  surface  of  the  scales  or  plates,  and  also  an  enlarged 
view  of  the  dorsal  fin,  showing  the  subdivided  extremities  of 
rays.  The  fine  series  of  fulcral  scales  can  be  discerned 
^forminp^  a  serration  along  the  anterior  margin  of  dorsal  fin. 
There  is  a  probability  of  a  larger  number  of  these  interesting 
fish  remains  being  obtained  when  operations  in  certain 
quarries  are  again  carried  out 


THE    DISCOVERY    AND    OCCUPATION    OF 
PORT    DALRYMPLE. 

BY  JAMES   BACKHOUSE    WALKER. 


1.  The   Discovery. 

It  is  a  fact,  often  forgotten,  that  an  interval  of  a 
century  and  a  half  separated  the  discovery  of  the  eastern 
coast  of  Australia  from  that  of  her  western  shores.  The 
western  coast  was  visited  by  the  Dutch  in  the  early  part 
of  the  I7th  century.  It  was  not  until  the  last  half  of  the 
18th  that  the  eastern  coast  wns  first  seen  by  European 
eyes.  The  discovery  of  Southern  Tasmania  belongs  to 
the  old  period — to  the  days  of  the  Dutch  East  India 
Company,  and  of  Tasman's'  search  for  the  Great  South 
Land — lo  the 'days  when  New  Holland  had  an  evil 
reputation  as  the  most  forbidding  and  inhospitable 
country  on  the  face  of  the  earth.  The  discovery  of  our 
northern  coast  was  one  of  tlie  last  of  the  modem  epoch, 
when  English  navigators  had  laid  open  to  the  world  the 
rich  promise  of  the  fertile  lands  of  Eastern  Australia, 
and  when  the  first  of  the  great  English  southern  colonies 
had  already  been  planted  at  Port  Jackson. 

A  short  sketch  of  the  exploration  of  the  Straits,  and 
particularly  Port  Dairy m pie,  although  it  may  traverse 
some  ground  already  touched  upon  in  former  papers, 
may  prove  of  interest  as  an  introduction  to  the  story  of 
the  settlement  of  Northern  Tasmania,  Such  a  sketch 
will  serve  to  bring  into  due  prominence  the  achievements 
of  two  men,  whose  nnmo^  should  be  held  in  honour  by 
every  Tasmanian,  as  practically  the  discoverers  of  our 
island  home  and  the  pioneers  who  opened  it  for  English 
colonisation.  These  two  men  were  George  Bass  and 
Matthew  Flinders. 

I  trust,  therefore,  that  my  readers  will  forgive  my 
detaining  them  for  a  time  from  iho  settlement  of  Port 
Dalrymple  by  a  prefatory  history  of  the  events  which  led 
to  its  discovery. 

The  existence  of  a  great  southern  continent  surround- 
ing the  antarctic  pole  and  pushing  itself  northward  far 
into  the  Pacific  Ocean  was  a  fixed  belief  of  the  old 
geographers.    The  hope  of  discovering  such  a  continent 
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prompted  not  only  the  voyage  of  Abel  Tasman  towards 
the  unknown  South  Land  in  1642,  when  he  discovered 
tlie  southern  coast  of  Van   Diemen's  Land,  but   many 
another  expedition  of  the  old  navigators.     As  is  well 
known,  Captain  CookV  first  voyage  in  the  Endeavour^ 
in  1768,  was  undei-taken  for  the  purpose  of  observing  the 
Cook's  First     transit  of  Venus  from  a  station  in  the  South  Seas.     But 
Voyage,  ii.,      when  the  ol)servations  liad  fjcen  made.  Cook,  in  accord- 
^^'  ance  with  his  instructions,  headed  the  Endeavour  from 

Tahiti  to  the  far  south,  to  make  one  more  effort  to  solve 
the  old  geographical  problem.  After  reaching  lat.  40*^  S. 
without  seemg  any  sign  of  land,  he  turned  north  and  then 
west  until  he  sighted  what  he  at  first  took  for  the  long- 
sought  Terra  Australis  Incognita.  It  is  scarcely  neces- 
sary to  say  that  this  was  the  east  coast  of  New  Zealand. 
After  circumnavigating  the  islands,  in  March,  1770,  the 
Ibid.,  ii.,  433.  question  arose  as  to  the  homeward  route.  Cook  himself 
had  a  strong  desire  to  return  by  Cape  Hora  in  order 
finally  to  determine  whether  there  was  or  was  not  a  con- 
tinent in  that  direction.  As,  however,  winter  was 
approaching,  it  was  thought  inadvisable  to  venture  into 
the  stormy  seas  of  those  high  latitudes.  It  was  resolved, 
therefore,  to  return  by  the  East  Indies,  and  with  this  view 
to  sail  westward  until  they  should  fall  in  with  the  undis- 
covered east  coast  of  New  Holland,  smd  then  follow  that 
Ihid.,  ii.,  4Sd*  coast  to  its  northern  extremity.  The  Endeavour  took 
her  departure  from  Cape  Farewell,  and  on  19th  April, 
1770,  sighted  land  at  Point  Hicks,  about  60  miles  west- 
ward of  Cape  Howe.  Cook  had  expected  to  see  the 
coast  of  Tasman's  Van  Diemen's  Land  lo  the  south,  and 
from  the  sudden  falling  of  the  sea  concluded  that  it  was 
not  far  off,  but  was  not  able  to  detennine  whether  it  was 
joined  to  New  Holland  or  not.  From  Point  Hicks  he 
sailed  north,  exploring  the  whole  length  of  the  eastern 
coast,  which  he  named  New  South  Wales,  until  he 
reached  its  northern  extremity  at  Cape  York,  and 
returned  home  by  Torres  Straits. 

Two  years  later.  Cook  sailed  on  his  second  voyage  in 
the  Resolution,  He  was  accompanied  by  the  Adventure^ 
commanded  by  Capt.  Tobias  Fumeaux.  The  ships  were 
separated  in  a  fog  in  50"  S.  lat.,  between  the  Cape  and 
New  Zealand,  and  Furneaux  shaped  his  course  for  the 
land  marked  on  the  charts  as  Van  Diemen's  Land,  which 
he  sighted  on  6th  March,  1773.  Af\er  a  short  stay  he 
sailed  out  of  Adventure  Bay  with  the  intention  of  ex- 
ploring the  east  coast  as  far  as  Point  Hicks,  Cook's  most 
southern  pointy  in  order  to  discover  whether  the  coast  of 
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Van  Diemen's  Land  was  joined  to  that  of  New  Holland. 

The  Adventure  sailed  northwards  till  land  was  lost  sight 

of  a  little  to  the  north  of  the   Furneaux  Groujp,   but 

continuing  a  northerly  course  Furneaux  saw,  or  lancied 

he  sawy  land  again  in  about  lat.  39^.     Here  the  soundings 

indicated  the  presence  of  shoals,  and  thinking  the  navisa- 

tion  too  dangei*ous,  he  stood  awaj  for  New  Zealand.     His  Cook's  Second 

conclusion  is  thus  expressed  :— ''  It  is  my  opinion  that  Voyage,  i., 

there  is  no  strait  between  New  Holland  and  Van  Diemen's  ^^^' 

Land,  but  a  very  deep  bay.*' 

No  further  exploration  in  that  direction  took  place 
before  the  settlement  of  Port  Jackson  in  1788,  and  for 
years  subsequently  the  resources  of  the  new  colony  were 
too  limited  to  allow  of  more  than  boat  expeditions  to  short 
distances  from  the  Sydney  Heads. 

In  June  1797,  however,  the  wreck  of  a  vessel  named  FUndon* 
the  Sydney  Cove,  on  Cape  Barren  Island  in  the  Fur-  Voyage,  Intro. 
neaux  Group,  led  to  the  despatch  of  the  colonial  schooner  j^^^^^  ^o 
Frames  to  the  scene  of  the  wi'eck.      The  trips  of  the  Portland, 
FrancU  not  only  extended  geographical  knowledge,  but  G  July,  1797. 
aroused  a  keen  interest  in  the  locality,  as  the  seat  of  a 
most  lucrative  seal  fishery. 

Just  at  this  time  H.  M.  S.  Reliance  arrived  at  Port  26  June,  1707, 
Jackson  from  the  Cape  of  Good  Hope,  with  a  cargo  of  Collins'  New 
cattle.     She  was  in  a  very  leaky  condition,  and  had  to  be  ^^^sJg^*'**' 
detained  for  extensive  repairs.     Amongst  her  officers  were    ' 
two  eager  and  adventurous  spirits,   her  Second  Lieut., 
Matthew  Flinders  and  her  Surgeon,  George  Bass.    They 
were  both  young — Flinders  was  23 — both  ardent  and  full 
of  zeal  for  exploration.     On  a  previous  voyage  of  the  jRe- 
liance  they  had  made  a  daring  expedition  down  the  coast 
in  a  boat  only  8  feet  long,  and  Bass  had  travelled  inland 
to  try  to  cross  the  Blue  Mountains.      On  this  occasion  Flinders' 
Flinders  could  not  leave  his  ship,  but  Bass,  tired  of  in-  7^*^06 
action,  prevailed  on  Governor  Hunter  to  lend  him  a  °  '"'» 
whaleboat  for  a  mora  extended  yoyage.      The  Governor 
gave  him  a  boat,  six  weeks'  proyisions,  and  a  crew  of  six 
seamen  from  the  King's  ships.      In  this  whaleboat  Bass 
made  his  way  down  the  coast,  examining  the  inlets  and 
harbours,  and  battling  with  head  winds  and  gales,  tor  a 
distance  of  more  than  600  miles.     Rounding  Cape  Howe, 
and  passing    Cook's  furthest  point  (Cape    Hicks^  he 
sighted  the  high    land  afterwards  known  as  Wilson's 
Promontory,  but  the  contrary  winds  preventing  him  from 
reaching  it,  he  stood  across  for  the  Furneaux  Islands, 
where  he  hoped  to  replenish  his  stock  of  provisions.    The 
wind,  howeyer,  now  droye  him  to  the  south-west,  and  as 
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the  ^\e  and  sea  inc!*ease^,the  water  rushed  in  fast  through 
the  boat*8  side,  and  he  was  obliged  to  go  on  the  other 
tack.  After  a  time  of  considerable  danger  he  once  more 
reached  the  Promontory,  this  time  on  the  west  side,  and 
proceeding  along  the  coast,  discovered  and  entered 
Western  Port.  He  was  detained  in  the  Port  for  a  fort- 
night by  contrary  gales,  and  as  the  seventh  week  of 
absence  from  Port  Jackson  had  expired,  want  of  pro- 
visions forced  him  very  reluctantly  to  turn  the  boat's 
Flinders'  head  homeward.  On  bis  way  back  he  examined  Wil- 
Voyage,  son's  Promontory,  and   came  to  the  conclusion  from 

Intra,  117.  yarious  indications  that  there  must  be  a  strait  between 
Van  Diemen's  Land  and  the  mainland.  He  found  that 
the  flood  tide  swept  westward  past  the  Promontory  at 
the  rate  of  two  or  three  miles  an  hour,  the  ebb  setting  to 
the  eastward.  "  Whenever  il  shall  be  decided,"  he  says 
in  his  journal,  '*  that  the  opening  between  this  and  Van 
Diemen*s  Land  is  a  strait,  this  rapidity  of  tide,  and  the 
long  south-west  swell  that  seems  to  be  continually  rolling 
in  upon  the  coast  to  the  westward,  will  then  be  accounted 
for.  Strong  contrary  gales  delayed  Bass  on  his  home- 
ward voyage,  and  it  was  not  until  after  an  absence  of 
12  weeks,  during  a  great  part  of  which  he  and  his  crew 
had  subsisted  chieflv  on  mutton-birds,  that  he  returned 
to  Port  Jackson,  and  reported  his  discoveries  to  Governor 
Hunter. 
1  March,  1798.  The  Governor,  in  his  despatch  to  the  Duke  of  Port- 
land, says  that  Bass  "found  nn  open  ocean  westward,  and, 
by  the  mountainous  sea  which  rolled  from  that  quarter, 
and  no  land  discoverable  in  that  direction,  we  have  much 
reason  to  conclude  that  there  is  an  open  strait  through, 
between  the  latitude  of  39®  and  40*  12'  S.,  a  circum- 
stance which,  from  many  observations  made  upon  tides 
and  currents,  I  had  long  conjectured  ...  I  pi-e- 
sume  it  will  appear  that  the  land  called  Van  Diemen's, 
and  generally  supposed  to  be  the  southern  promontory  of 
this  colony,  is  a  group  of  islands  separated  from  its 
southern  coast  by  a  strait,  which  it  is  probable  may  not 
be  of  narrow  limits,  but  may  perhaps  be  divided  into 
two  or  more  channels  by  the  islands  near  that  on  which 
the  Sydney  Cove  was  wrecked." 

During  Bass^  absence  in  the  whaleboat  the  Finncis 
was  again  sent  to  the  wreck,  and  this  time  Flindere 
accompanied  her.  The  schooner  went  as  far  south  as  the 
entrance  of  Banks^  Strait,  and  Flinders  got  his  first  sight 
of  the  north  coast  of  Van  Diemen's  Land.  The  smoke 
rising  from  the  land  showed  that  there  were  inhabitants 


Flinders' 
Voyage, 
Intro.,  120. 


12^,130. 
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on  it,  and  as  there  were  none  on  the  adjoining  islands, 
Flinders  was  shaken  in  his  belief  in  the  existence  of  a 
strait,  for  he  could  not  underatand  how,  unless  by  a  con- 
necting isthmus,  men  could  have  reached  the  more 
distant  Van  Diemen's  Land  and  jet  failed  to  have 
attained  the  intervening  islands,  more  especially  as  those 
islands  were  so  abundantly  supplied  with  birds  and 
other  food. 

When  Flinders  met  Bass  in  Sydney  and  heard  of  his 
observations  at  Wilson^s  Promontory,  he  declared  that 
there  wanted  no  other  proof  of  the  existence  of  a  strait 
than  that  of  sailing  positively  through  it ;  and  this  the 
two  friends  now  anxiously  waited  for  an  opportunity  to 
do.  Their  professional  duties,  however,  delayed  the 
execution  of  the  project,  but  six  months  later  when  the 
Reliance  returned  from  her  voyage  to  Norfolk  Island, 
Flinders  explained  his  viewd*  to  Governor  Hunter,  and 
the  Governor  gave  him  the  Norfolk^  a  sloop  of  25  tons, 
with  a  crew  of  eight  volunteers,  to  attempt  the  circum- 
navigation of  Van  Diemen*s  Land.  This  voyage  was 
briefly  mentioned  in  a  former  paper,  and  it  is  not  now 
necessary  to  follow  it  in  detail,  except  so  far  as  concerns 
our  immediate  subject,  the  discovery  of  Port  Dairy mple. 
On  the  7th  October  1798,  Flinders  and  Bass  sailed  in  Flindei's' 
their  tiny  vessel  on  their  now  famous  voyage.  Their  Voyage, 
first  point  was  Cape  Barren  Island,  and  thence  they  ^^*^->  ^^ 
sailed  through  Banks*  Strait  and  proceeded  along  the 
north  coast  of  Tasmania.  On  the  Srd  November,  at  Ilrid,^  152. 
two  o'clock  in  the  afternoon.  Flinders  saw  with  great 
interest  indications  of  an  ojiening  in  the  land,  and  bore 
up  for  it.  The  vessel  advanced  rapidly  with  the  flood 
tide,  and,  rounding  a  low  head,  entered  a  broad  inlet. 
Sailing  up  this  inlet  some  three  miles,  they  passed  a  low 
green  island,  when  suddenly  the  sloop  grounded.  For- 
tunately the  ground  was  sofl,  the  strong  flood  dragged 
the  sloop  over  into  deep  water,  and  drove  her  rapidly 
onward  till  the  harbour  suddenly  expanded  into  a  broad 
and  beautiful  basin,  on  which  swam  numbers  of  black 
swans,  duck,  and  wild  fowl.  Its  shores  were  broken  into 
points  and  projections,  covered  with  wood  and  grass 
down  to  the  water's  edge, — a  strong  contrast  to  the  rocky 
and  sterile  banks  observed  in  sailmg  up  Port  Jackson. 
There  appeared  to  be  three  arms  or  rivers  discharging 
themselves  into  this  extensive  basin,  and,  as  evening  was 
coming  on,  the  sloop  was  anchored  near  to  the  mouth  of 
the  western  arm.  Flinders  was  greatly  pleased  with  his 
discovery,  to  which  Governor  Hunter  gave  the  name  of 
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Port  Dalrymple,  in  compliment  to  Alexander  Dalrjmple, 
the  well  known  Hydrographer  to  the  Admiralty.  He 
employed  16  days  in  examining  the  place,  explored 
Western  and  Middle  Arms,  worked  his  way  up  Whirl- 
pool Reach,  and  got  as  fkr  as  Shoal  Point  and  Crescent 
Shore,  when,  although  he  helieved  that  half  the  river  was 
still  unexplored,  the  limited  time  allowed  him  compelled 
his  return.  The  Not  folk  took  her  departure  from  Low 
Head,  and,  sailing  along  the  north  coast,  rounded  Cape 
Grim,  her  commander  finally  settling  the  problem  of  the 
insularity  of  Van  Diemen's  Land  by  his  circumnavi* 
gation. 

The  importance  of  the  discovery  was  at  once  recog- 
nised in  England;  and  early  in  1800  the  Ladif  Nelsan,  a 
brig  of  60  tons,  was  fitted  out  and  despatched  under 
Lieut.  Gitmt  to  examine  the  new  strait.  It  was,  how- 
ever, left  to  Flinders  himself  in  the  Investigator  two 
years  later,  to  complete  his  own  work  by  making  the  first 
reliable  survey  of  its  northern  shores. 

As  WB  have  already  seen,  the  discovery  of  Bass  Strait, 
and  the  possible  colour  it  might  give  to  French  claims  to 
the  island,  were  among  the  causes  which  prompted  King^s 
hasty  occupation  of  the  Derwent  by  Howen  in  18CS ; 
King's  and  it  was  owing  to  King*8  urgent  representations  of  the 

Despatch,  importance  of  forming  settlements  in  the  Straits  to  assist 
ay,  a  .  ^jjg  g^^j  fisheries  and  anticipate  the  French  that  Governor 
Collins'  expedition  was  despatched  to  Port  Phillip. 
When  Governor  Collins  found  his  position  at  Port 
Phillip  untenable,  he  was  doubtful  whether  he  should 
not  remove  his  people  to  Port  Dalrymple  rather  than  to 
King  to  the  Derwent.     Governor  King  was  also,  in  the  first 

^^v   1808,  '°*^"^®>   strongly  in  favour  of  ihe  northern  locality, 
o  •>   ^''^  considering  it  more  advantageously  situated  for  the  prin- 
Kingto  cipal  settlement  in  Van   Diemen's    Land,    chiefly  on 

Woodriffe,       account  of  the  protection  it  would  afford  to  English 
26  Nov.,  1803.  gealers  in  the  Straits  from  the  attacks  of  American  inter- 
lopers.    His  only  doubt  was  whether  the  soil  was  as 
good  as  that  on  the  Derwent,  and  whether  the  entrance 
to  the  port  was  not  too  dangerous.    To  enable  Governor 
Collins  to  satisfy  himself  on  these  points,  he  sent  the 
schooner  Francis  to  Port  Phillip  to  serve  as  a  snrveyinff 
Colliiw  to       vessel.    She  was  in  a  very  leaky  condition,  and  though 
^7  Jul  1804  ^^^  ^"^*  ^^  V^iUib  her  up  at  Port  Phillip,  and  sent  her, 
'        •  with  William  Collins,  Clark,  the  agricultural  superinten- 
dent, and  Humphreys,  the  mineralogist,  to  make  an 
examination  of  Port  Dalrymple,  she  proved  so  unsea- 
worthy  that  William  Collins  had  to  send  her  bade  to 
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Sydney  and  complete  his  voyage  in  the  Lady  Nelson^ 
which  he  fell  in  with  at  Kent^s  G  roup. 

The  Lady  NeUon  entered  Port  Dairymple  on  New  CoUina' 
Year's  Day  1804.  William  Collins  immediately  pro-  Report, 
ceeded  with  his  examination.  The  Lady  NeUan  anchored  JuS^'^ 
above  Upper  Island  (now  Pig  Island),  and  from  thence  Report 
tlie  examination  of  the  yet  unvisited  portion  of  the  river 
was  made  in  a  boat.  William  Collins  was  delighted 
with  the  appearance  of  the  countrv  about  the  present  site 
of  Launceston,  diversified  with  hill  and  plain,  with  good 
land  both  for  pasture  and  agriculture.  He  went  some 
distance  up  the  Main  River  (North  Eek)  and  found 
excellent  land.  Then  he  entered  the  Cataract  Oor^e. 
Grand  as  its  towering  rocks  are  now,  the  Gorge  in  its 
natural  state,  when  clothed  with  the  wild  beauty  of  its 
native  bush,  and  full  of  wild  fowl,  must  have  been  mag* 
nifioent.  William  Collins  says  of  it :  *'  The  beauty  of 
the  scene  is  probably  not  surpassed  in  the  world.  The 
great  waterfall  or  cataract  is  most  likely  one  of  the 
greatest  sources  of  this  beautiful  river,  every  part  of 
which  abounds  with  swans,  ducks,  and  other  kmds  of 
wild  fowl.  On  the  whole  I  think  the  River  Dairymple 
possesses  a  number  of  local  advantages  I'equisite  for  a 
settlement.*' 

Collins  had  been  18  days  in  Port  Dairymple,  and  was  Collins  to 
anxious  to  get  back  to  the  Lieutenant-Governor  with  his  King, 
good  news.     A  fair  wind  carried  the  Lady  Nelson  across  *®  ^'®^*»  ^®^* 
the   Straits   in   two  days,    and  on   the  21  st    January 
Lieutenant  Symons  broup^ht  his  ship  to  an  anchor  off  the 
Camp,  inside' Port  Phillip  Heads.     The  Camp  was   a 
scene  of  busy  activity,  and  when  Wm.  Collins  landed  to 
present  his  report,  he  found  that  the  Lieutenant-Governor 
had  at  last  made  up  his  hesitating  mind,  and  that  the 
establishment  was  on  the  point  of  sailing  to  the  Derwent. 
It  so  happened  that  Governor  King  had  heard  such  a  King  to 
bad  account  from  the  captain  of  a  schooner  which  had  Collins, 
touched   at   Port  Dairymple    for  water,   who   painted  ^^  ^^'  ^®^^' 
such  a  picture  of  the  dangers  of  the  entrance  and  the 
hostile  attitude  of  the  blacks,  that  he  had  written  advising 
Collins  to  give  up  all  idea  of  the  northern  port.      The 
Lieutenant-Governor,  therefore,  had  the  satis&ction  before 
sailing  of  having  his  superior  officer^s  approval  of  his 
final  choice. 

The  reports  of  the  explorers  had  now  lost  their  im-  Collins  to 
mediate  interest,  and  the  Lieutenant-Governor  forwarded  King, 
them    lo   King    with    the    despatch    announcing    his    '^*"*'^^* 
departure. 
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2.— THE  OCCUPATION  OF  THE  TAMAR. 

Possibly  Governor  King,  if  left  to  himself,  woald  have 
been  contented,  at  least  for  the  time,  with  the  establish- 
ment of  the  Colony  at  the  Derwent  as  a  sufficient 
safeguard  against  French  designs.  But  the  apprehensions 
of  the  Home  Government  had  been  thoroughly  aroused 
by  the  Governor's  despatches  pressing  the  urgent  necessity 
of  occupying  certain  points  in  Bass  Straits  And  Van 
Diemen's  Land  to  prevent  the  probable  intrusion  of 
French  claims  to  the  territory.  It  was  the  consideration 
of  these  despatches  which  had  led  to  the  writing  of  the 
Minute  of  jDecember,  1802,  quoted  in  a  former  paper, 
and  to  the  sending  of  Governor  Collins  to  Port  FhilUp 
with  instructions  to  place  a  post  on  Kin^*s  Island  also. 
The  Cabinet,  however,  was  not  yet  satisfied  with  the 
precautions  taken,  and  six  months  later  Lord  Hobart 
S4  June,  l8oa  addressed  a  despatch*  (24th  June,  1808,  p.  429)  to 
Governor  JCing,  in  the  following  terms  : — 

**  It  appears  to  be  advisable  that  a  part  of  the  establish- 
ment now  at  Norfolk  Island  should  be  removed,  together 
with  a  proportion  of  the  settlers  and  convicts,  to  Port 
Dairy  mple,  the  advantageous  position  of  which,  upon  the 
southern  coast  of  Van  Diemen^s  Land,  and  near  the 
eastei-n  entrance  of  Bass'  Sti'eights,  renders  it,  in  a  political 
view,  peculiarly  necessary  tliat  a  settlement  should  be 
formed  there,  and  as  far  as  the  reports  of  those  who  have 
visited  that  coast  can  be  depended  upon,  it  is  strongly 
recommended  by  the  nature  of  the  soil  and  the  goodness 
of  the  climate.'* 

The  despatch  proceeded  to  dei^ignate  Lieutenant-Colonel 
Wm.  Paterson  of  the  New  South  Wales  Corps, 
Lieutenant*Govenior  under  Governor  King,  as  toe 
Administrator  of  the  new  Colony,  at  a  salary  of  JC250  a 
year. 

Lord  Hobart's  despatch  was  very  perplexing  to  King. 
The  direction  to  occupy  Port  Dalrymple  was  too  positive 
to  be  disregarded,  and  yet  the  grotesquely  inaccurate 
description  of  Port  Dalrymple  as  on  the  i(mthem\  coast 
of  Van  Diemen*8  Land,  and  near  the  eoMt^m  entrance  of 
Bass  Straits,  introduced  an  element  of  uncertainty  that 

*  As  an  Instance  of  the  roundabout  way  in  which  even  Important 
Government  Despatches  reached  the  Colony  in  those  days,  it  may  be 
m  entioned  that  Lord  Hobart's  despatch  was  landed  at  NoHblk  Island 
by  the  Adomif  whaler,  and  brought  thence  to  Port  Jackson  by  the 
Alexander  whaler. 

t  It  does  not  seem  to  have  struck  King  that  **  southern"  was 
probably  merely  a  clerical  error  for  ^  northern."  In  fact,  this  is  the 
only  possible  explanation. 
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threw  him  into  a  diflElcaltj  as  to  his  course  of  action.  It 
was  probable  that  Lord  Hobart's  directions  were  the 
result  of  a  despatch  of  his  own,  dated  2drd  November 
18(K2,  in  which  he  had  strongly  urfi^ed  a  settlement  at 
Storm  Bay  Passage,  Port  Phillip,  or  King^s  Island,  to 
counteract  any  intention  of  the  French  intruding  a  claim 
within  the  limits  of  his  government.  But  if  so,  it  might 
be  *'  respectfully  presumed"  that  a  mistake  had  been  made 
in  naming  Port  Dairy mple  as  on  the  south  coast  of  Van 
Diemen*s  Land,  and  then  the  inference  was  that  Storm 
Bay  Passage  was  really  intended.  If  this  construction 
were  ri^ht,  then  Colonel  Collins*s  removal  to  the  Derwent 
had  anticipated  the  Minister's  wishes.  Furthermore,  as 
Lord  Hobart  when  writing  had  supposed  Port  Phillip  to 
•  be  already  occupied  by  Collins,  would  his  commands  be 
best  fulfilled  by  settling  Port  Dalrymple  or  re-settling 
Port  Phillip  ?  Or,  if  the  despatch  were  literally  obeyed, 
and  Port  Dalrymple  occupied,  would  it  not  be  advisable 
to  send  also  a  small  post  to  Port  Phillip  or  Western 
Port? 

The   Governor   propounded    these    questions  to  his  Opinion  of 
principal  officers,  Lieutenant-Governor  Colonel  Paterson  OfBcew, 
and  Major  Johnston  of  the  New  South  Wales  Corps,  ^®  ^*y>  ^®^* 
for     their    consideration     and     advice.      They    were 
unanimously  of  opinion    that    the    commands   of  the 
Secretary  of  State  to  occupy  Port  Dalrymple,  *'  with  a 
political  view,"  were  too  explicit  and  peremptory  to 
admit  of  hesitation,  and  that  tliev  must  he  immediately 
carried  into  effect.      They  thought  that  the  north  side  of 
the  Straits  should  also  be  occupied,  and  a  post  established 
either  at  Port  Phillip  or  Western  Port,  whichever  might 
be   found   the   more  eligible  situation.      They   recom-  King  to 
mended  that  Colonel  Paterson  should  forthwith  be  de-  Hobart, 
spatched  to  Port  Dalrymple  with  a  small  establishment,  ^^  ^*y»  ^®^ 
and  a  guard  of  not  less  than  20  soldiers. 

Having  thus  settled  his  course  of  action,  the  Governor 
lost  no  time  in  taking  steps  to  send  a  force  to  occupy  the 

e«t  pending  the  transference  of  the    colonisu   from 
orfolk  Island.    The  armed  colonial  cutter  Integrity ^  King  to 
56  tons,  was  at  once  fitted  for  sea,  and  a  small  private  Ho&rt, 
vessel  of  25  tons,  called  the  Canteit^  was  chartered  to  ^*  ^^^  1®^ 
assist.    The  two  ships  were  to  take  20  convicts  and  a 
force  of  84  soldiers,  in  all  56  persons.    On  the  morning  Sifdney 
of  the  7th  June  the  New  South  Wales  Corps  was  Gazette, 
drawn  up  on  the  Grovemment  wharf   as  a  guard  of  ^^^""®»^®^ 
honor,  and  Lieutenant-Governor  Paterson  embarked  in 
the  pinnace  to  go  on  board  his  vessel.    The  pinnace  left  the 
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wharf,  the  battery  fired  a  salute,  and,  to  quote  the 
reporter  of  the  Sydney  Oazette^  'Uhe  most  animated 
acclamations  issued  from  the  shore  *'  as  the  new  Lieu- 
tenant-Governor set  out  to  found  another  British 
Colony — or  rather  to  attempt  to  found  it — for  the  same 
fate  which  befell  the  firet  attempt  to  found  the  Derwent 
Settlement  attended  that  to  the  Tamar.  It  was  now  the 
depth  of  winter,  and  storms  such  as  had  driven  back 
Lieutenant  Bowen  on  his  attempt  to  reach  the  Derwent 
just  12  months  before  met  the  ships  at  the  entrance  to 
King  to  Bass  Straits.     The  Integrity ^  on  rounding  Cape  Howe, 

S^a"^  imu    '^^^^^^  ^^  ^*^^  against  the  strong  westerly  winds  which 
Aug.  804.  p,.gyaij^  in  the  Straits,  and  had  to  put  back  to  Port 
Jackson,  which  she  reached  on  21st  June,*  her  passen- 

fers  all  ill  in  consequence  of  being  battened  down  in  the 
old.  The  Contest,  after  beating  about  for  a  month,  had 
to  follow  her  consort^s  example.  King  was  much  disap- 
pointed, and  made  offers  to  the  masters  of  two  East 
India  Company's  ships  then  in  harbour  to  take  Paterson 
and  his  people  to  their  destination,  offers  which  their 
charter  parties  prevented  them  from  accepting.  'J'here 
was  therefore  no  alternative  but  to  delay  the  expedition 
until  the  approach  of  spring,  when  H.M.S.  Buffalo 
would  be  available  for  the  service  required. 
Paterson  to  During  the  interval  between  the  return  of  the  Integrity 
Kin^  and  the  departure  of  the   Buffalo  a  question  of  some 

27  Sept,  1804.  difficulty  arose  respecting  Paterson's  relations  to  the 
Lieut.-Govemor  at  tne  Derwent.  Colonel  Collins  claimed 
that  his  appointment  as  Lieut.-Governor  extended  to  the 
whole  of  Van  Diemen's  Land,  that  the  northern  settle- 
ment was  therefore  within  his  jurisdiction,  and  Paterson 
under  his  command.  This  claim  Paterson  wholly 
repudiated.  He  contended  that  he  had  received  an 
appointment  from  the  King  as  Lieut.-Governor  of  Port 
Dalrymple  at  a  time  when  Collins  was  supposed  to  be  at 
Port  Phillip,  that  consequently  his  command  was  vrholly 
independent  of  Collins,  and  he  absolutely  refused  to 
tolerate  any  interference  by  the  Lieut.-Governor  at  the 
Derwent  with  him  or  his  settlement.  Governor  King 
admitted  the  cogency  of  Paterson's  argument,  and  issued 
88  8«iit,  1804.  a  General  Order  dividing  the  island  into  two  independent 
governments,  to  be  known  respectively  as  the  Counties 
of  Buckingham  and  Cornwall,  the  dividing  line  to  be 
the  42nd  parallel  of  south  latitude,  each  government  to  be 

*  Patenon  in  his  despatch  to  Lord  Camden,  14th  November  1805, 
says  he  anived  in  Port  Jackson  17th  June  18U4,  but  this  is  pro- 
bably an  eiTor. 
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subordinate  only  to  himself  as  Goyernor-in-Chief  of  New 
South  Wales  and  its  dependencies. 

Goyernor  King's  instructions  to  the  new  Lieut.-  Instructioaa 
Governor  present  curious  matter  for  study.  We  may  i^j^**®?^^ 
pass  over  the  usual  directions  as  to  the  treatment  of  the  *' 
aborigines,  the  investigation  of  the  products  of  the 
country,  the  care  of  clothing,  stores,  and  live  stock,  the 
oversight  of  the  convicts,  the  regulations  for  the  occupa-^ 
tion  of  lands  and  their  cultivation^  religious  worship, 
and  so  forth.  But  there  are  other  features  in  the  instruc- 
tions which  present  a  very  striking  contrast  to  what 
would  in  these  days  be  thought  proper  to  inculcate  on 
the  founder  of  a  new  colony.  It  must  never  be  forgotten 
that  these  early  establishments  were  not  colonies  at  all 
in  the  modem  sense,  but  military  posts,  established  for 
political  purposes,  in  which  a  limited  number  of  convicts 
were  utiiisea  to  provide  the  labour  necessary  for  their 
maintenance.  Instead,  thereforey  of  encouraging  trade 
and  settlement,  every  possible  precaution  was  taken  to 
ensure  the  most  complete  isolation.  This  had  the  double 
object  of  keeping  out  foreign  intruders  and  guarding 
against  the  escape  of  the  convicts.  Paterson  was 
expressly  enjoined  to  take  particular  care  that  all  com- 
munication with  the  East  India  Company's  possessions, 
with  China,  or  with  the  islands  visited  by  any  European 
nation  should  be  rigorously  interdicted,  or  only  allowed 
on  the  special  authorisation  of  the  Indian  Government. 
No  craft  of  any  sort  was  to  be  built  by  any  private 
person  without  a  written  licence  from  the  Governor  in 
Sydney.  No  intercoui'se  was  to  be  permitted  between 
persons  arriving  in  any  vessel  and  the  inhabitants  of  the 
settlement  without  the  Lieut-Governor's  special  permis- 
sion. The  Amencan  sealers  who  had  gvven  so  much 
trouble  to  King  had  been  building  vessels  from  the 
wrecks  of  the  Sydney  Cove  and  other  ships.  These,  if 
met  with,  were  to  be  seized  by  putting  the  King's  mark 
upon  them.     The  introduction  and  sale  of  spirits   by 

Srivate  persons  was  prohibited,  and  anv  which  were  intro- 
uced  were  to  be  seized  and  destroyea. 

By  the  end  of  September  H.M.S.  Bt^ffah  was  fitted  General  order, 
and  ready  for  sea.    The  armed  tender  Lcuhf  Nelson  and  ^J^^"'^^^' 
the  Colonial  schooners  Francis  and  Integrity  were  to  ^J^J^  14  ^ 
accompany  her,  and  assist  in  conveying  the  people  and  30  Sept,' 1804. 
stores  to  the  new    colony.     Paterson's  establishment 
consisted  of  Dr.  Jacob  Mountgarrett  (who  had  come  up 
with  Lt.  Bowen  in  the  Ocean  on  24  Aug.,  and  on  leaving  King  to 
Risdon  had  received   the   appointment  of  Surgeon) ;  Hobart, 
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King  to  Mr.  Alexr.  Riley,  Storekeeper,  at  a  salary  of  5*.  per 

Paterson,  Jay  .  Capt.  Anthony  Fenn  Kemp,  Ensigns  Hugh  Piper 
llAnj^,  1804.  ^^^  Anderson,  64  non-commissioned  ofiicera  and  privates 
Ho£rt,  of  the  N.  8.  Wales  Corps,  and  74  convicts.     One  settler, 

so  Dec,  1804.  James  Hill,  accompanied  the  party,  and  nossibly  another. 
In  all  there  were  some  146  persons  all  told.  The  troops 
were  embarked  on  Wednesday,  3rd  October, — the  music 
of  the  band,  says  our  reporier  of  the  Sydnei/  Gazette, 
being  "  onlv  interrupted  by  reiterated  peals  of  acclama- 
Sydfuy  tion  from  the  spectatorH.*'     On  Sunday,  October  14th, 

OoMette.  the  Lieut-Governor  embarked  from  the  Government 
wharf,  under  a  salute  of  11  guns  from  the  battery,  the 
band  of  the  N.  S.  Wales  Corps  playing  "God  save  the 
King"  and  "  Rule  Britannia."  Governor  King  and  a 
numoer  of  ladies  and  officers  accompanied  him  on  board 
the  Buffalo^  which  saluted  with  11  guns.  The  little 
Kent'0 Report,  squadron  got  clear  of  the  Heads  the  next  forenoon.  The 
88  Nov.,  1804.  ships  had  a  very  rough  voyage  down,  and  a  succession 
of  heavy  gales  separated  them.  Most  of  the  live  stock 
died ;  and  it  was  not  until  the  28th — a  fortnight  afler 
leaving  Port  Jackson — that  the  Buffalo  reached  Eastern 
Cove,  Kent's  Group,  where  she  found  the  Francis, 
Here  she  lay  at  anchor  for  6  days,  while  it  blew  a  strong 
gale  from  the  westward.  On  the  3rd  November  the 
ships  left  their  anchorage,  and  next  morning  the  Buffalo 
made  the  entrance  of  Port  Dalrymple.  None  of  her 
consorts  were  in  sight  to  try  the  channel  for  the  larger 
vessel ;  and  Captam  Kent,  witli  many  misgivings^  deter- 
mined to  make  the  venture ;  for  he  says,  in  his  report  to 
Governor  King,  "  I  saw  little  probability  of  the  Settle- 
ment ever  being  formed  unless  some  risk  was  run.  I 
therefore  bore  up,  in  dark  cloudy  weather,  blowing 
strong  at  north-west  right  on  shore,  for  a  harbour  little — 
very  little — known,  hoping,  should  any  accident  happen 
to  the  ship,  I  might  meet  with  every  consideration  for 
my  zeal."  After  what  he  had  heard  of  the  strength  of 
the  tides,  he  was  surprised  to  find  it  running  only  1^ 
miles  per  hour,  and  avers  *'  that  a  common  four-oared 
jolly-boat,  rowed  ill,  could  always,  even  in  the  height  of 
the  springs,  head  the  tide  between  Green  Island  and 
Outer  Cove,  as  it  never  exceeded  3  miles  an  hour." 
The  night  coming  on,  the  ship  came  to  an  anchor  below 
Green  Island.  It  blew  very  hard  in  the  night,  and 
harder  in  the  morning,  the  anchor  came  home  and 
the  ship  drove  on  shore  on  the  eastern  shoals.  Here  she 
lajr  beating  for  three  da^s;  but  the  Integrity^  Acting 
Lieut  Robbins,  coming  in,  they  lightened  the  ship  of 
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part  of  her  cargo ;  and  on  the  4th  day,  after  great  exer-  Pateraon 
tions,  she  was  got  off,  fortunately  without  dama^,  and  ^  Camden, 
came  to  an  anchor  in  Outer  Cove   (George  Town).  ^*  ^°^'»  ^^^' 
Here  the  military,  prisoners,  and  stores  were  landed,  Pateraon 
the  tents  were  pi  toned,  and  on  the  11th    November  *<>  King, 
possession  was  formally  taken  by  hoisting  H.M.  Colours  *^  ^°^>  ^®^* 
under  a  royal  salute  from  the  Buffalo  and  three  volleys 
from  the  troops. 

The  other  two  ships  did  not  arrive  till  the  21st,  the 
Lad^  Nelson  having  suffered  much  dama^  from  the 
storm,  having  had  her  decks  swept,  and  naving  lost 
all  her  live  stock.  Before  leaving.  Captain  Kent  erected 
a  flagstaff  at  Low  Head,  and  other  beacons  for  the 
guidance  of  vessels  entering  the  port. 

The  day  after  taking  possession  (12th  November),  the  ibid. 
camp  was  approached  by  a  body  of  some  80  natives, 
under  the  lead  of  a  chief.  Presents  were  offered  to  the 
chief— a  looking-glass,  two  handkerchiefs,  and  a  toma- 
hawk. Paterson  says  that  the  looking-glass  puzzled 
them  much,  and  that,  like  monkeys,  on  looking  at  it  they 
put  their  hands  behind  it  to  feel  if  there  was  any  one 
there.  When  they  came  to  the  boat  they  wanted  to 
carry  off  eveiything  they  saw,  but  when  made  to  under- 
stand that  this  coiud  not  be  allowed  they  retired  peace- 
ably. Shortly  afterwards,  however,  the  blacks  returned 
in  greater  force  and  made  an  attack  on  an  outpost.  A 
correspondent  of  the  Sydney  Gazette  thus  describes  lo  Dec,  1804. 
the  incident : — "  An  interview  took  place  with  the 
natives,  which  began  very  amicably,  but,  unfortunately, 
their  natural  impetuosity  has  caused  a  temporary  suspen- 
sion of  civilities,  having  attempted  to  throw  a  sei^eant 
from  a  rock  into  the  sea,  and  attacked  his  guard  of  two 
men,  which  compelled  them  to  fire  in  their  own  defence." 
One  black  was  killed,  and  another  wounded  in  this  affray. 

The  hurried  landing  at  Outer  Cove  was  necessitated 
by  the  accident  to  the  Buffalo,  and  the  pressing  need  of 
immediately  unloading  her.     As  there  was  a  sufficient  Paterson 
stream  of  water  for  present  use,  and  about  100  acres  of  ^  King, 
land  that  might  do  for  cultivation,  Paterson  thought  it  ^  ^°^*>  ^^^ 
best  to  keep  his  people  at  the  spot  where  they  had  landed 
until  he  snould  have  had  time  to  explore  the  river. 
Captain  Kemp,    Dr.    Mountgarrett,  and  Mr.    Reilly,  General  order, 
the  storekeeper,  were  appointed  the  first  magistrates  of  19  Nov.  1804. 
the   settlement.  Dr.  Mountgarrett  acting   as   Superin- 
tendent of  Public  Works.    Mr.  Thos.  Massey  was  made 
chief  constable,  with  three  subordinates ;  two  overseers 
were  appointed,  and  Jas.  Hill|  the  solitary  settler,  was 
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put  in  charge  of  the  live  stock.  His  duties  were  not 
onerous,  for  only  a  horse,  four  head  of  cattle,  three  sheep, 
and  15  swine  had  survived  the  storms  of  the  passage. 
There  was  no  chaplain,  and  as  Paterson  was  at  a  loss  for 
a  person  to  perform  Divine  service,  he  induced  Captain 
Kent  to  discharge  from  the  Buffalo  a  Mr.  Edward 
Main,  who,  we  may  presume,  had  some  qualifications 
for  the  office,  and  who  was  thereupon  installed  to  attend 
to  the  spiritual  wants  of  the  little  community.  The 
prisoners  were  set  to  work  to  erect  temporary  huts  for 
themselves,  which  were  placed  clear  of  the  camp  on  the 
opposite  side  of  the  creek,  to  prevent  as  far  sh  possible 
communication  with  the  troops.  The  prisoners  worked 
hard  and  cheerfully  from  daylight  to  dark  every  day,  and 
in  a  fortnight  from  the  time  of  landing  the  huts  were 
completed. 
Patenon  The  Governor's  next  care  was  to  begin  cultivation,  for, 

to  King,  yf\\\^  a  gait  meat  diet,  a  plentiful  supply  of  vegetables  was 

20  Nov.,  1804.  jj^^g^  important  to  the  health  of  his  people.  A  gang  of 
men  was  therefore  set  to  work  to  break  up  eround.  The 
means  at  hand  for  cultivation  were  limited  ;  hardly 
any  agricultural  implements  had  been  provided.  The 
seeds  had  nearly  all  been  destroyed  by  rats  on  the  passage 
down,  and  most  of  the  plants  sent  had  died,  thougli  a  few 
fruit  trees  and  strawberry  and  hop  plants  had  been  saved. 
The  Governor  had  to  buy  potatoes  for  seed  from  the 
master  of  the  Integrity^  as  the  authorities  had  not  thought 
it  worth  while  to  send  any  for  the  use  of  the  colony. 
Paterson*s  despatches  show  that  in  fitting  out  the  ex- 
pedition there  nad  been  the  same  extraordinary  want  of 
care  and  foresight  in  providing  necessary  things  which 
seems  to  have  been  characteristic  of  official  preparations 
for  all  these  early  settlements.  He  complains  to  Governor 
King  that  the  prisoners  were  wholly  destitute  of  shoes, 
and  that  he  had  been  compelled  to  ask  the  purser  of  the 
Buffalo  to  let  him  have  100  pairs  from  the  vesseKs 
stock  ;  while  in  such  a  vital  matter  as  the  supply  of  pro- 
visions, the  quantity  sent  was  so  inadequate,  in  view  of 
the  difficulty  and  uncertainty  of  obtaining  timely  aid 
from  head  quarters^  that  he  bad  thought  it  necessary  to 
supplement  nis  stock  with  salt  meat  trom  the  BuffaWs 
stores. 

The  Lieut.-Govemor  had  already  made  some  short 

excursions  from  Outer  Cove,  and  Captain  Kent,  of  the 

/MdL  Buffalo,  had  examined  Western  Arm,  where  he  had 

found  ^ood  streams  of  water,  land  fit  for  cultivation,  and 

good  tmiber ;  and  from  his  rep  >rt    Paterson   thought 
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that  it  appeared  to  be  the  most  eligible  situation  for  the 
seat  of  goyemment  It  had  taken  him  three  weeks  to 
get  his  people  fairly  settled  at  Outer  Coye,  and  he  was 
now  free  to  go  up  the  riyer  and  thoroughly  examine  the 
coontrj.  On  the  2dth  Noyember,  therefore,  he  went  on  Patenon's 
board  the  Lady  NeUon.  He  took  with  him  Suigeon  Joornid,  606. 
Mountgarrett ;  with  Ensign  Piper,  and  a  corporal  and 
S  priyates  of  the  N.  8.  Wales  Corps,  as  a  guard.  They 
ascended  the  riyer,  making  obsenrations  of  the  country 
and  soil  as  they  went,  till  they  arriyed  at  the  junction  of 
the  two  rivers  forming  the  present  port  of  Launceston  ; 
and  here  the  yessel  came  to  ancnor.  Paterson  wss 
greatly  pleased  with  the  park-like  country  on  the  present 
site  of  Launceston,  and  considered  it  better  pasture  land 
than  the  Seyen  Hills,  near  Parramatts.  The  partpr  now 
proceeded  up  the  main  riyer  (now  North  £sk)  m  the 
ship^s  boat  and  the  Goyernor's  wherry.  The  journal 
notes  the  rich  plains  on  the  riyer  banks ;  and  further  on 
(near  St.  Leonard's)  the  beautiful  rising  ground  to  the 
left,  the  green  hills  coyered  to  the  top  with  trees,  and  on 
the  other  side  of  the  riyer — which  was  about  20  yards 
wide — the  plain  with  stately  gums,  great  wattles  60  to  80 
feet  high,  and  dense  scrub.  They  pushed  on  with  diffi- 
culty, the  riyer  being  blocked  with  drift-wood  and  fallen 
trees,  and  yarious  rapids  giying  them  much  trouble, 
until  they  reached  a  point — apparently  about  the  White 
Hills — above  which  they  found  it  impossible  to  take  the 
boat.  Here  they  pitched  their  tent  on  a  rising  ground, 
and  looked  with  delight  oyer  the  rich  plains,  or  rather 
meadows,  coyered  with  luxuriant  herbs  and  pasture,  and 
waiting  for  the  plouf^h.  Puterson  says,  ''  From  my  tent  iHd^  515. 
there  is  an  extent  which  is  seen  in  one  yiew  of  nearly 
three  miles  in  length  and  at  places  one  in  breadth,  along  the 
banks  of  the  river,  where  thousands  of  acres  may  be 
ploughed  without  falling  a  tree.  These  plains  extend 
upwards  of  10  miles  alon^  the  winding  banks,  and 
everywhere  equally  fertile.'*  He  found  good  clay  for 
bricks,  abundant  timber  for  buildingi  reeds  for  thatching, 
with  eyerything  necessary  for  agricultural  settlement, 
and  considered  the  country  superior  to  any  yet  discoyered. 
They  made  excursions  on  foot  some  miles  further  up  the 
river ;  and  then,  "  haying  ascertained  to  a  certainty  that 
the  country  in  general  can  hardly  be  equalled  either  for 
agricultural  or  pasture  land,"  they  made  their  way  back 
down  the  riyer,  and  reached  the  Lady  Nelson  near  the 
Cataract,  afler  an  absence  of  four  days.  Paterson 
describes   the    Cataract    Gorge,  with   its   stupendous 
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columns  of  basalt  rising  one  above  another  to  over 
500  feet  in  height,  as  picturesaue  beyond  description, — 
the  effect  being  heightened  by  the  number  of  black 
swans,  unable  to  fly,  in  the  smooth  water  close  to  the 
&11.  Paterson  named  the  Cataract  River  the  South 
Esk  ;  and,  to  the  main  river,  including  M-hat  is  now 
known  as  the  North  Esk,  he  gave  the  name  of  the 
Tamar,  out  of  compliment  to  Governor  King,  whose 
birthplace  was  on  the  English  stream  of  that  name. 
After  an  absence  of  a  fortnight,  the  Lculy  Nelson  got 
back  to  Western  Arm,  and  entered  that  shallow  inlet. 
Here  Paterson  landed  to  examine,  for  the  second  time,  a 
piece  of  land  at  the  head  of  the  Arm,  between  two 
streams  a  quarts  of  a  mile  apart,  and  which  he  had 
named  Kent*8  Burn  and  M'Millan^s  Bum.  He  says, 
Patenon's  '*  On  landing,  the  soil  is  very  forbidding,  being  a  hard 
Journal,  52&  whitish  clay  mixed  with  quartz  ;  but  towards  the  hills 
there  are  patches  of  excellent  ground,  and  the  finest 
timber  I  ever  saw  fgum  and  wattle).  Boats,  at  high 
water,  can  come  up  close  to  either  of  the  runs.  After 
much  labour  and  attention  I  have  paid  in  examining 
every  part  of  the  river,  I  have  seen  none  so  advanta- 
geously situated  for  a  permanent  settlement  as  this,  where 
there  is  an  easv  communication  with  vessels  arriving  in 
this  port  as  well  as  with  settlements  higher  up  the  river. 
These  favourable  circumstances  have  induced  me  to 
determine  upon  removing  the  principal  part  of  my  small 
military  force,  with  most  of  the  prisoners,  and  commence 
clearing  ground  and  erecting  the  necessary  buildings 
before  the  winter  sets  in." 

The  question  naturally  arises,  by  what  extraoixlina ry 
perversity  of  reasoning  did  Paterson  arrive  at  the  con- 
clusion that  the  miserable  patch  of  land  at  the  hf^ad  of 
Western  Arm  was  pre-eminently  the  best  place  for  his 
chief  settlement  ?  He  had  just  come  back  from  a  visit 
to  the  splendid  site  of  Launceston  and  the  fertile  banks 
of  the  North  Esk,  which  he  described  as  superior  to  any 
country  yet  discovered  either  in  Van  Diemen's  Land  or 
New  South  Wales,  and  as  possessing  every  possible 
advantage  for  a  settlement,  including  approach  to  it  by  a 
fine  river  navigable  for  large  ships.  What  induced  him, 
then,  after  anxious  thought,  to  pass  this  by,  and  deli- 
berately make  choice  of  a  narrow  strip  of  land  which  he 
describes  as  having  a  forbidding  soil,  and  which  wa» 
situated  at  the  head  of  a  shallow  and  muddy  inlet  not 
accessible  even  to  boats  except  at  high  water  ?  The  ex- 
planation, I  think,  is  to  be  found  in  the  policy  of  the  home 
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^ovei-nment.  Founding  a  colony,  according  to  modern 
^deus,  means  to  open  up  the  couniry  as  speedily  as  possible, 
to  settle  the  lands  with  energetic  cultivators  who  will 
develop  the  natural  resources  of  the  soil,  to  attract  a 
population  who  will  thrive  themselves  and  advance  the 
colony  by  the  extension  of  an  export  trade.  Nothing 
was  further  from  the  thoughts  of  the  home  authorities 
than  any  plan  for  colonising  in  this  sense.  New  Hol- 
land wa4  to  be,  not  a  colony,  but  a  place  for  the  reception 
ofcriminals, — a  settlement  to  relieve  the  home  countiy  of 
the  ever  growing  and  overwhelming  difHculty  of  dis- 
posing of  her  criminal  population.  The  British  Govern- 
ment not  only  did  not  encourage  colonisation,  they 
endeavoured  as  far  as  possible  to  prevent  it,  or  at  least  to 
coniine  it  within  the  narrowest  limits,  permitting  it  only 
in  80  far  as  it  might  be  made  to  serve  as  an  auxiliary  to 
their  sole  object — the  maintenance  of  a  penal  settlement 
at  the  smallest  possible  cost.  The  subordinate  establish- 
ments at  Port  Phillip,  the  Uerwent,  Port  Dalrymple, 
Newcastle,  and  other  places  were  planted  ^in  the  first 
instance  as  military  posts,  to  prevent  France  establishing 
herself  in  spots  where  she  mi^ht  be  able  to  harrass  the 
great  penal  establishment  at  Port  Jackson.  The  expedi- 
tions of  Bo  wen,  of  Collins,  and  of  Paterson  were 
mainly  precautionary  measures,  part  of  the  military 
policy  of  England  in  her  great  struggle  with  France. 
Prisoners  were  a  useful  part  of  these  early  establish- 
ments, as  providing  labour  which,  by  the  erecting  of 
buildings  and  cultivation  of  the  soil,  might  make  tnese 
posts  as  little  burdensome  as  possible  to  the  national  exche- 
quer. These  outlying  settlements,  also,  if  favourably 
situuted,  might  in  course  of  time  become  valuable  penal 
stations.  Some  of  them,  such  as  the  Derwent  and  Port 
Dalrymple,  would  fuither  serve  the  useful  purpose  of 
ports  of  refuge  for  the  East  India  Company's  vessels  in 
the  China  trade,  and  form  convenient  posts  for  the 
protection  of  the  whale  and  seal  fisheries  from  American 
and  other  foreign  intruders. 

Bowen*s  choice  of  Risdon,  and  Collins'  abandonment 
of  Port  Phillip  when  he  could  not  find  a  suitable 
locality  near  the  Heads,  were  not,  as  is  too  oflen  sup- 
posed, the  result  of  incapacity  and  blindness.  They 
wanted  to  form  a  station,  not  to  plant  a  colony — a  station 
readily  accessible  from  the  sea — and  the  resources  of  the 
interior  of  the  country  were  of  little  concern  to  them,  so 
long  as  they  could  find  in  their  immediate  neighbourhood 
sumcient  pasture  for  their  cattle,  and  enough  agricultural 
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land  to  yield  a  food  supply  for  their  people.  It  was, 
doubtless,  considerations  such  as  these  which  led  Pater- 
son  deliberately  to  turn  away  from  the  fertile  banks  of 
the  North  Esk  and  fix  his  people  on  the  little  strip  of  for- 
bidding soil  at  the  head  of  Western  Arm. 
Psteraon  The  Lieut-GU>vemor  gave  the  name  of  York  Town  to 

to  King,  the  spot  he  had  chosen  for  his  town.  He  marked  out 
87  Dsc,  1804.  ^j^  ground  for  erecting  dwellings,  and  set  the  prisoners 
to  work  to  load  the  Lady  ifeUon  and  Francis  with  a 
portion  of  the  stores  and  with  two  wooden  houses  which 
fle  had  brought  with  him  from  Port  Jackson.  He 
detained  the  Lady  Kelson  until  after  the  new  year  in 
order  to  assist  in  the  removal  from  Outer  Covei  and 
Sydmey  when  she  sailed  for  Port  Jackson  on  the  11th  January, 

^■**'^*'  1805,  she  took  some  tons  of  the  iron  ore  which  he  had 

found  in  great  abundance  in  the  neighbourhood  of  his 
settlement. 

From  this  point  it  is  difficult  to  trace  the  history  of 
York  Town  from  the  official  papers.  Paterson's '  de- 
spatches present  a  great  contrast  to  the  careful  and 
voluminous  reports  sent  by  Govenior  Collins  from  the 
Derwent.  Collins  could  give  interest  even  to  an  official 
document,  and  introduced  into  his  despatches  an  amount 
of  graphic  detail  which  not  only  gives  us  a  full  history 
of  events  but  enables  us  to  reconstruct  the  actual  con- 
dition of  his  colony.  Paterson  was  neither  so  precise 
nor  BO  picturesque  as  Collins  ;  his  official  communica- 
tions are  meagre,  and  his  carelessness  in  supplying 
regular  and  full  returns  brought  upon  him  the  censure  of 
Governor  Bligh.  The  Lieut.-Govemor's  deficiencies 
can,  however,  be  partly  supplied  fronii  the  columns  of 
"Ae  Sydney  Gazette^  which,  during  the  year  18(^5,  con- 
tained many  letters  giving  information  with  regard  to  the 
new  settlement  at  Port  Dalrymple. 
Sydney  In  January  or  early  in  Februaiy,  1805,  the  schooner 

Gaxeitey         Integrity  was  despatched  by  Governor  King  to  examine  a 
10  M«r.,  1806.  ^j^  situated  to  the  westward  of  the  mouth  of  the  Tamar — 

Sresumably  Port  Sorell — which  had  been  discovered  by 
urgeon  Mountgarrett  and  l^nsign  Piper,  and  by  them 
named  v^upplv  Kiver.  On  the  Shid  she  left,  carrying  a 
TSport  that  the  countir  between  the  Supply  River  and 
Yoiic  Town  had  been  found  so  good  that  it  was  intended 
to  give  the  first  free  settlers  locations  of  land  in  that 
district.  The  buildings  at  York  Town  were  rapidly 
approaching  completion.  The  colony  at  Outer  Cove  was 
doing  well,  the  gardens  had  flourished,  and  on  the  18th 
January — ten  weeks  after  the  first  landing^the  Governor 
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and  others  who  had  caltivated  small  plots  of  ground  had 

peas,  French  beans,  potatoes,  and  tomips.      VegetaUes 

were  plentiful,  and  it  was  fully  expected  that  the  cultiya- 

tion  of  enun  would  be  an  equal  success.      Towards  the  Sydn&y 

end  of  March,  H.M.S.  Buffalo  again  sailed  for  the  Tamar,  ^jf*^"^  -^^ 

carrying  an  additional  military  force, 60  prisoners — mostly         *''»  ^^^^ 

from  Norfolk  Island — 2  horses,  8  head  of  cattle,  195  sheep, 

and  a  quantity  of  stores.      This  made  the  total  strengu 

about  ^MK)  persons.      Mrs.  Paterson  was  a  passenger  by  Patenon 

the  Bvffato^  and  the  transference  of  heaa-quarten  to  to  King, 

York  Town  was  completed  before  the  end  of  March.         ^  -^P^^  1^06* 

By  this  time  Paterson  had  reoeiyed  a  welcome  addition 
to  his  resources.      Lord  Hobart  had,  in  1803,  directed 
Gbvemor  King  to  enter  into  an  arrangement  with  Camp- 
bell &  Co.  of  Sydney,  to  import  cattle  from  India  for  the 
use  of  CoUins's  Port'  Phillip  settlement.     When  Collins  Campbell 
removed  to  the  Derwent,  King  arranged  with  Campbell  to  King, 
&  Co.  to  supply  these  cattle  to  one  or  other  of  the  Van  ^®  ^*y»  ^^^ 
Dieraen's  Landi  settlements.      The  directions  as  to  ;the 
their  final  destination  were  given  in  a  way  sufficiently 
curious,  and  which  illustrates  the  primitive  methods  in 
ase  in  those  early  days.    The  master  of  the  vessel  bring- 
ing the  stock,  on  hiB  arrival  at  the  entrance  of  Bsms 
Stait,  was  to  send  a  boat  ashore  at  Sea  Elephant  Bay, 
King's  Island,  where  he  would  find  a  shea,  from  the 
rafters  of  which  a  bottle  would  be  suspended,  and  in  the 
bottle  he  would  find  a  letter  with  the  Oovemor's  direc- 
tions as  to  the  port  at  which  the  cattle  were  to  be  landed. 
The  contract  price  was  to  be  :£25  per  head  for  the  cows  King  to 
landed,  and  x6  per  head  for  the  calves.    910  cows  were  Camden, 
pot  on  board  the  ship  Sydmy  at  Calcutta.      Of  these  **  ^P'*^  ^®^ 
298  died  on  the  passage ;  the  remaining  612,  with  10 
calves,  being  safely  landed  at  Port  Dalrymple  at  the  end 
of  March.    The  cost  to  the  Imperial  Government  of  this 
shipment  was  £15,350. 

As  York  Town  did  not  afibrd  sufficient  pasture  for  Patenon 
the  stock,  the  Lieutenant-Governor  had  them  landed  at  !^^^^'  ,g«|. 
Outer  Cove,  where  Ensign  Piper  was  placed  in  charge  '' 

of  them.  The  change  of  climate  and  food,  however, 
was  so  iniurious  to  them  that  their  numbers  rapidly 
ifiminished,  and  they  were  removed  to  the  less  expose!! 
w«Btem  shore,  where  sheds  were  erected  for  their  shelter. 
In  spite  of  all  care  and  the  labour  of  a  lar^  number  of  2*^  ioar 
men  in  providing  them  with  fodder,  the  winter  reduced  ^  J^^c-j^**^ 
them  so  much  that  the  return  of  spring  saw  only  251  of 
the  Bengal  cows  surviving.  Paterson  thererore  had 
them  removed,  first  to  Pomt  Rapid  and  then  to  the 
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plains  on  the  North  Esk,  nvhere  they  found  better  pas- 
ture and  a  more  congenial  climate.  Although  York 
Town  was  now  the  hem  quarters,  Paterson  still  kept  up 
an  establishment  at  Outer  Cove  as  his  port  and  his 
Pstenon'8  dep6t  for  stock.  He  also  had  a  small  pocjt  at  the  Low 
Journal,  628.  Head  flagstaflf  and  at  Green  Island,  which  formed  his 
store  depot.  This  did  not  meet  with  the  approval  of  the 
Governor  at  Sydney,  who  objected  to  the  division  of  his 
forces,  and  thought  they  ought  to  be  concentrated  at  his 
principal  settlement. 

There  is  little  more  to  tell  respecting  the  York  Town 
Settlement.  After  a  few  monthis'  trial  Paterson  found 
the  site  so  unsuitable  that  in  March  1806,  he  moved  his 
head-quarters  to  the  banks  of  the  North  £sk — the  pre- 
sent site  of  Launceston.  A  small  establishment  was, 
however,  maintained  in  the  old  port  for  upwards 
of  a  year  longer,  and  then  York  Town  was  finally 
abandoned. 

For  long  years  afterwards  the  whole  district  was 
deserted,  save  for  a  few  scattered  and  insignificant  hold- 
ings. Towards  the  ^ear  1870  (1  think)  attention  was 
directed  to  the  working  of  the  nch  iron  deposits  in  the 
neighbourhood  of  Western  Arm,  and  lai^e  smelting 
works  were  erected  at  Ilfiucombe.  The  enterprise  proved 
a  failure. 

Though  the  iron  industry  had  &iied,  gold  was  destined 
to  restore  the  fortunes  of  the  district.  Gold  was  dis- 
covered in  1870  at  Cabbage-tree  Hill,  in  the  vicinity  of 
Middle  Arm,  and  by  the  development  of  the  Tasmania 
Mine  a  considerable  population  has  been  attracted,  so 
that  in  the  present  year  we  have  the  town  of  Beacons- 
field  a  prosperous  mining  centre,  claiming  to  be  the 
third  town  in  the  Colony,  within  less  than  five  miles  of 
the^  spot  which  Lieutenant-Governor  Paterson  designed 
to  make  the  capital  of  northern  Tasmania. 

Anyone  who  has  the  curiosity  to  see  the  ruins  of  this 
early  settlement  may  easily  reach  the  spot  from  Beacons- 
field.  A  rough  bush-track,  practicable  for  a  chaise  cart, 
winds  in  a  north-westerly  direction  through  miserably 
poor  country,  covered  with  gum  forest  and  a  heath-like 
scrub  intermingled  with  the  dwarf  grass-tree.  After 
travelling  for  about  5  miles  along  this  track  and  crossing 
the  Anderson's  Creek  of  Paterson,  w^e  reach  McMillan's 
Bum,  now  known  as  Massey's  Creek,  and  emerge  from 
the  bush.  Between  this  creek  and  a  creek  on  the  north, 
(called  by  Paterson  Kent's  Bum,  but  now  known  as  the 
York  Town  Rivulet),  just  at  the  head  of  the  Western 
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Arm,  is  a  cleared  flat  of  indifferent  land,  300  to  400  yards 
yfide.  This  is  the  site  of  Paterson's  settlement.  On 
the  banks  of  the  northern  creek  are  some  fair  grass 
paddocks  ;  and  immediately  beyond  rises  an  abrupt, 
almost  precipitous,  wooded  ridge,   to  which  Paterson 

fave  the  name  of  Mount  Albany.  From  the  side  of  this 
ill  the  flat  on  which  York  Town  stood  lies  spread  out 
below  us.  Two  little  wooden  cottages  or  huts,  sur- 
rounded by  neglected  orchards,  are  the  only  habitations. 
To  the  left  stretch  the  shallow  waters  of  Western  Arm, 
fringed  with  extensive  mud-flats  which  are  bare  at  low 
water.  The  owner  of  one  of  the  huts  on  the  desolate 
clearing  is  an  old  man,  the  son  of  a  man  who  came  with 
Paterson's  first  establishment.  He  is  ready  to  tell  the 
visitor  of  blacks  and  bushrangers,  and  of  the  days  when 
there  was  a  Government  House,  and  York  Town  was 
busy  with  soldiers  and  prisoners. 

Ruins  of  the  original  Settlement  there  are  none.  The 
old  inhabitant  points  to  a  hole,  from  which  the  founda- 
tions have  been  long  ago  removed,  as  the  site  of  Govern- 
ment House,  and  to  a  clump  of  wattles  as  the  spot  where 
once  stood  Captain  Kemp's  house,  the  birthplace  of  the 
late  Mr.  George  A.  Kemp.  This  is  all; — except  that 
back  in  the  bush,  where  the  little  vallev  widens,  are  a 
few  mounds  under  the  gum-trees,  half  hiaden  by  the  low 
4E(crub,  and  indicating  neglected  and  forgotten  graves. 
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EEMARKS  ON  A  RECENT  PROPOSAL  TO  INTRODUCE 

OSTRICHES  INTO  TASMANIA. 

By  Ja8.  Andrew. 

Dnring  last  year  a  proposal  was  made  to  the  Gk>yernment 
to  introdace  Ostriches  into  Tasmania,  following  the  example 
of  what  was  done  with  some  little  success  in  the  Continental 
Colonies  of  Australia  and  in  New  Zealand  at  a  time  when 
very  large  profits  were  made  out  of  this  industry  in  the  Cape 
Colony  and  other  South  African  States.  The  offer,  however, 
was  made  subject  to  the  financial  safeguard  of  a  Qovemment 
guarantee,  and  failed  to  secure  favourable  consideration. 

From  observations  of  the  habits  of  wild  ostriches,  and  from 
some  little  experience  of  their  management  when  domesticated, 
having  owned  birds  myself,  I  venture  to  offer  a  few  remarks 
on  fanning  for  feathers,  and  the  possibility  of  such  an 
industry  being  successfully  carried  out  in  Tasmania. 

An  observer  of  ostriches  in  their  native  state  would 
imagine  the  task  of  bringing  such  birds  under  the  subjection 
of  man  to  be  almost  an  impossibility.  No  wild  creature  of 
the  plains  is  so  difficult  to  approach,  none  are  so  timid  or  so 
fleet.  The  stratagems  of  natives  or  the  well  organised 
arrangements  of  professional  hunters  are  required  to  ensure 
a  successful  chase.  And  yet  their  domestication  has  been 
comparatively  easy,  and  now  that  their  habits  are  well 
understood  it  is  found  that  in  confinement  they  can  be  bred 
and  reared,  and  maintained  as  adult  birds,  with  no  appreciable 
loss  of  their  natural  characteristics. 

Their  chosen  home  is  a  waterless  desert,  with  sparse  and 
stunted  vegetation,  affording  no  shelter  from  the  burning  sun ; 
their  food  small  reptiles  and  animals,  the  young  leaves  and 
twigs  of  bushes,  and  the  wiry  grass  and  other  small  plants 
whose  existence  under  such  surroundings  is  always  a  mystery 
to  travellers.  The  speed  of  the  ostrich  is  a  marvel  of  pace. 
Each  stride,  as  has  been  verified  by  careful  measurements,  ia 
from  22ft.  to  28ft.  One  observer  reports  30  strides  of  12ft. 
each  in  ten  seconds,  or  26  miles  per  hour,  which  agrees  with 
the  estimate  formed  by  Dr.  Livingstone. 

The  male  bird  is  an  imposing  creature,  in  height  to  the  top 
of  the  head  often  9ft.  and  even  sometimes  10ft.,  thus  exceeding 
any  other  existing  species  of  aves.  The  neck  is  long  and 
muscular,  the  head  small,  with  a  broad  and  depressed  bill, 
eyes  large  and  brilliant.  The  wings  are  hardly  more  than 
rudimentary,  being  useless  for  purposes  of  flight,  the  thighs 
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are  exceedinglj  well  developed,  and  are  destitute  of  f eathers, 
the  legs  and  feet  massive,  the  toes,  two  only  in  number,  of 
unequal  length.  The  body  feathers  in  the  male  are  deep 
black,  the  wing  flights  and  tail  feathers  are,  in  strong  contrast, 
pure  white.  The  plumage  of  the  female  is  a  uniform  brownish 
grey,  but  specimens  are  not  infrequently  met  with  having 
white  wing  and  tail  plumes,  and  I  have  seen  domesticated 
birds  of  both  sexes  with  spangled  black  or  brown  and  white 
body  feathers. 

A  peculiarity  of  an  ostrich  feather  is  that  the  quill  is 
exactly  in  the  centre  of  the  webs  instead  of,  as  in  the  plumage 
of  all  other  birds,  more  on  one  side  than  the  other.  This  is 
accepted  as  the  origin  of  their  use  as  an  emblem  of  justice 
in  Egyptian  hieroglyphics. 

It  appears  that  the  geographical  distribution  of  the  ostrich 
was  formerly  much  greater  than  at  the  present  time,  although 
even  now  its  range  is  more  extended  than  is  generally 
supposed,  including  some  parts  of  Asia,  Arabia,  and  Northern 
and  Southern  Africa. 

In  a  condition  of  nature  ostriches  are  polygamous,  and 
their  nests,  mere  shallow  depressions  in  the  soil,  are  resorted 
to  by  several  members  of  the  same  family,  and  in  consequence 
the  eggs  they  contain,  laid  at  very  varying  intervals,  are  to 
be  found  at  all  stages  of  incubation.  Contrary  to  a  generally 
accepted  belief  the  sun's  rays  are  not  depended  upon  to  hatch  out 
the  chicks,  the  birds  of  both  sexes  taking  turns  of  duty  on  the 
eggs.  The  hen  bird  lays  every  other  day  until  some  twenty 
or  more  are  in  the  nest.  The  period  of  incubation  is  42 
days.  The  eggs  are  from  5  inches  to  6  inches  long,  and  4  to 
5  inches  broad,  weighing  between  3  and  4  lbs.,  or  of  about 
24  times  the  capacity  of  those  of  the  common  fowl ;  they 
vary  in  appearance  in  different  countries,  some  being  pitted 
all  over  with  small  dark  coloured  spots,  others  are  a  smooth 
creamy  white,  without  blemish  of  any  description,  and  resemble 
polished  ivory.  As  an  article  of  diet  they  are  often  of  the 
greatest  service,  a  large  one,  according  to  one  writer,  is  said 
to  furnish  a  meal  for  ten  men.  Hunters  cook  them  in  the 
shells  placed  on  the  embers  of  the  camp  fire,  a  hole  knocked 
in  the  upper  end,  and  the  contents  briskly  beaten  up  with  a 
forked  stick  during  the  operation.  In  puddings  and  custards 
they  are  frequently  used  by  Ostrich  farmers,  and  in  this  con- 
dition, as  well  as  in  the  more  primitive  form,  I  have  frequently 
had  occasion  to  commend  them  as  a  welcome  change  in  a 
very  limited  bill  of  fare.  The  shells,  about  1/I6th  in.  thick, 
are  almost  indispensable  to  the  Bushmen  of  the  Kalahari 
desert,  for,  filled  with  water,  stores  of  them  are  buried  for 
use  on  their  return  journeys  from  hunting  expeditions  or 
marauding  forays,  whilst  pursuing  parties,  being  unable  to 
carry  a  si&cient  supply,  are  unable  to  continue  the  chase. 
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Threaded  on  stout  wire  by  which  goods  are  suspended  from 
the  beams  of  store-houses,  empty  shells  are  an  efficient 
precaution  against  injury  by  rat& 

Prior  to  1864^  when  modern  experimental  domestication 
commenced,  the  high  prices  ruling  for  feathers  led  to  the 
indiscriminate  slaughter  of  ostriches.  In  easily  accessible 
districts  they  were  soon  exterminated,  and  there  was  occa- 
sion to  fear  that  these  interesting  and  valuable  birds  would 
soon  become  as  extinct  as  their  near  connection,  the  Moa  of 
New  Zealand,  and  the  enormous  ^pyomis  of  ]!dadagascar. 
But  man's  ingenuity  and  perseverance  have  counteracted  the 
evil  effects  of  his  previous  greed  and  destructiveness,  and 
there  is  now  no  danger  of  so  deplorable  an  event. 

The  author  of  the  "Dominion  of  Man*'  shows  that  the 
settlers  of  South  Africa  are  not  the  first  Ostricb  farmers,  for 
in  this,  as  in  other  instances,  we  find  that  the  ancient 
Egyptians  have  been  our  predecessors.  He  states : — "  On 
the  monuments  there  are  representations  of  ostriches  which 
are  under  the  dominion  of  man,  and  which  are  being  handled 
in  a  manner  which  shows  a  thorough  acquaintance  with  the 
character  of  the  bird." 

Bather  less  than  thirty  years  ago  the  first  attempt  was 
made  in  the  Cape  Colony  to  keep  ostriches  in  confinement 
with  a  view  to  profit.  The  feasibility  of  rearing  their  chickens 
artificially  was  soon  demonstrated;  the  value  of  the  new 
industry  required  no  advertising ;  imitators  of  the  original 
experimenters  were  numerous,  and  in  a  few  years  Ostrich 
farming  was  a  firmly  established  resource  of  llie  Gape  pas- 
toralists.  It  was  not  necessary,  however,  to  be  a  large  land- 
holder to  commence  operations,  for  breeding  birds  are 
always  kept  separate  from  the  flock,  each  pair  being 
enclosed  in  a  camp  or  paddock  of  convenient  size,  varving 
in  extent  from  five  to  forty  acres,  and  chosen  in  a  lev^ 
locality,  free  from  rocks,  stumps,  and  holes.  With  rare  ex- 
ceptions domesticated  birds  are  monogamous,  but  some  difi- 
cmty  often  arises  in  inducing  them  to  mate  according  to 
the  desire  of  their  owners.  The  hens  are  sometimes  most 
isapricious  in  their  choice,  whilst  the  males  display  absolute 
brutality  towards  unappreciated  companions,  and  many 
changes  are  occasionally  found  necessary  before  satis&ctorj 
arrangements  can  be  concluded.  The  breeding  camps  are 
enclosed  by  stone  walls,  thorn  brush,  or  more  frequently  wire 
fences;  and  where  a  number  of  enclosures  are  together,  the 
dividing  fences  must  be  double,  wiUi  a  space  between  of  not  less 
than  6ft.  or  7fb.,  to  prevent  the  male  birds  from  fighting.  A 
very  slight  enclosure  suffices  to  confine  ostriches  at  or£nary 
times,  for  they  cannot  step  over  a  fence  a  yard  high,  but 
when  frightened  or  enraged  they  rush  blindly  at  any  obstacle, 
•and  in  consequence  all  enclosures  must  be  secure. 
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During  the  nesting  season  the  male  is  most  pugnacious  and 
may  only  be  approadied  in  safety  with  great  precaution.  He 
resents  the  intrusion  of  any  visitors  on  his  domain  and  proves 
a  most  formidable  opponent.  His  mode  of  attack  is  by  a 
series  of  kicks.  The  leg  is  thrown  forwards  and  outwards 
until  the  foot,  armed  with  a  most  formidable  nail,  is  high  in  the 
air,  it  is  then  brought  down  with  terrific  force,  serious  enough 
to  the  unhappy  human  being  or  animal  struck  with  the  flat  of 
the  foot  but  much  worse  if  caught  and  ripped  by  the  toe. 
Instances  are  known  of  men  being  killed  outright  by  a  single 
kick,  and  I  remember,*  whilst  on  a  visit  in  the  neighbourhood, 
that  on  a  farm  near  Graaff  Beinet  a  horse's  back  was  broken 
by  one  such  blow  aimed  at  its  rider.  If  attacked  a  man 
should  never  seek  safety  in  flight ;  a  few  yards  and  the  bird 
is  within  striking  distance  and  the  worst  consequences  may 
result.  The  alternative  is  to  lie  flat  on  the  ground  and 
submit  with  as  much  resignation  as  possible  to  the  inevitable 
and  severe  pummelling  which  it  may  be  expected  will  be 
repeated  at  intervals  until  a  means  of  escape  presents  itself, 
or  the  bird  affords  an  opportunity  of  being  caught  by  the  neck, 
which  if  tightly  held  and  kept  down  prevents  much  further 
mischief.  Under  such  circumstances,  however,  I  have  known 
a  bird  with  a  badly  calculated  kick  strike  the  back  of  its  own 
head  scattering  the  brains,  a  serious  loss  of  valuable 
property  to  the  farmer.  It  is,  of  course,  an  easy  matter  to 
break  a  bird's  neck  when  in  the  position  described,  but  at  the 
time  to  which  I  refer  the  high  price  of  birds  prohibited  such 
a  mode  of  relief  except  under  the  most  exceptionally 
dangerous  circumstances.  The  early  practice  amongst  farmers 
was  to  enter  the  camps  protected  with  a  long  pole  forked  at 
the  end.  As  the  bird  advanced  his  neck  was  received  in  the 
fork  and  his  feet  kept  beyond  striking  distance ;  but  as  they 
soon  learned  to  suddenly  back  out  of  the  prongs  and  before  a 
fresh  defence  could  be  arranged  to  rush  the  intruder,  it  has 
been  the  custom  more  recently  to  carry  a  small  thorn  bush 
at  the  end  of  a  long  staff,  which,  always  kept  at  the  level  of  the 
bird's  eyes,  proves  a  tolerably  efficient  protection.  It 
is  usual  for  two  men  to  enter  a  camp  together  when  any 
work  has  to  be  performed,  one  to  act  as  guard. 

Confined  in  such  small  enclosures  ostriches  require,  of  course, 
some  artificial  food;  this  generally  consists  of  mealies, or  Indian 
com,  and  often  the  leaves  of  the  prickly  pear  chopped  into 
pieces.  They  are  also  furnished  with  a  supply  of  pounded 
bones.  It  is  usual  to  keep  drinking  water  in  the  camps,  but 
as  to  whether  this  is  necessary  opinions  differ.  Birds  have 
been  deprived  of  water  for  nine  months,  whilst  those  in  an 
adjoining  enclosure  had  an  unlimited  quantity,  but  there  was 
no  apparent  difference  in  their  condition  or  health. 

As  a  first  step  towards  domestic  duty  the  male  bird,  in 
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confiDeneDt,  scratcbes  out  a  shallow  depresftion  in  the  ground, 
generally  in  some  such  unsuitable  spot  as  tbe  dry  bed  of  an 
occasional  water-course.  The  eggs  vary  to  some  extent  in 
number,  and  on  farms  wbere  natural  nesting  is  preferred  all 
over  about  twenty  are  removed. 

There  has  been  much  difference  of  opinion  as  to  the  rival 
merits  of  leaving  this  process  of  hatching  to  the  birds  or 
saving  them  the  duty  by  the  use  of  incubators,  but  I  am 
inclined  to  support  the  view  that  a  larger  percentage  of 
chickens  and  stronger  birds  are  secured  by  the  former 
method.  It  is  essential,  however,  that  an  incubator  should 
be  amongst  the  appliances  of  every  ostrich  farm  for  use  in 
emergencies. 

As  in  the  wild  state,  the  male  performs  an  equal  share  of 
incubation  with  the  female,  who,  being  less  conspicuous  than 
her  consort,  remains  on  the  eggs  for  the  greater  part  of  the 
day,  the  male  sitting  during  the  night,  his  turn  of  duty 
lasting  from  about  four  p.m.  until  early  the  next  morning. 
At  tbe  proper  hour  the  male  grazes  in  the  direction  of  the  nest 
in  an  apparently  indifferent  manner  until  the  hen,  suddenly 
rising,  rans  some  distance  at  a  rapid  pace,  frequently 
changing  her  direction.  At  once  he  is  on  the  eggs,  and 
almost  concealed,  she  having  momentarily  attracted  the 
attention  of  onlookers.  Much  care  is  exercised  by  ostriches 
to  conceal  their  nests,  and  it  is  surprising  how  inconspicuous 
the  birds  are  when,  surrounded  by  the  low  bushes  of  the  veldt, 
they  crouch  over  the  eggs  with  their  long  necks  extended  on 
the  ground. 

It  is  not  uncommon  for  one  of  the  birds  to  refuse  further 
duty  at  any  stage  of  the  hatching  process,  when  the  other, 
either  male  or  female,  may  remain  faithful  to  its  instincts  and, 
unaided,  patiently  complete  the  necessary  period.  The 
vitality  of  the  embryo  chick  is  remarkable.  In  my  own 
experience  I  have  in  the  early  morning  taken  home  eggs 
which  had  been  exposed  all  night  to  a  severe  frost,  and  after- 
wards succeeded  in  hatching  them  in  a  box  before  the  fire. 

During  natural  incubation  the  eggs  are  liable  to  destruction 
by  the  many  enemies  of  the  ostrich,  as  are  also  the  young 
birds  for  some  time  after  hatching.  Jackalls.  baboons, 
hawks,  and  crows  attack  either  eggs  or  chicks,  whilst  should 
an  adult  bird  resent  the  appearance  of  a  porcupine  in  its 
camp,  it  may  be  lamed  for  life  by  kicking  against  so  efficiently 
armed  an  animal.  It  is  no  fiction  that  crows,  unable  to  break 
and  feast  on  the  eggs  by  other  means,  pick  up  stones  with 
their  feet,  and  hovering  perpendicularly  over  the  nests,  drop 
their  missiles  with  destructive  effect.  They  destroy  tortoises 
in  a  somewhat  similar  manner:  the  reptile  is  itself  raised 
into  the  air — a  rock  the  target.  What  truth  there  may  be  in 
the  assertion  that  a  crow  so  encumbered  cannot  fiy  horizontally. 
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1  am  unable  to  8ay»  but  there  can  be  no  reason  to  doubt  the 
many  authorities  who  vouch  for  the  above. 

The  yoon^  birds  are  at  first  about  the  size  of  domestic 
fowls,  but  in  their  markings  resemble  young  partridges, 
with  the  peculiarity  of  having  what  appear  like  smaU  porcu- 

gine  quills  mixed  with  the  down  on  their  bodies.  If 
atched  naturally  they  must  be  removed  from  the  camps  within 
ten  or  fourteen  days  or  they  are  liable  to  acquire  wild  habits 
prejudicial  to  discipline  in  their  future  artificial  state  of 
existence.  For  the  first  month  or  two  the  chicksare  exceedingly 
susceptible  to  changes  of  temperature,  they  are  carefcdly 
watched  by  day  by  the  boy  in  charge  (any  male  native  of  what- 
ever age  is  a  "boy")  and  they  soon  learn  to  know  and  respond 
to  his  warning  cry.  They  are  easily  frightened,  and  at  any 
alarm  scatter  in  all  directions,  and  after  runniog  a  short 
distance,  crouch,  neck  extended,  on  the  ground,  and  so  resemble 
their  surroundings  that  an  inexperienced  eye  might  easily 
fail  to  detect  them  even  if  right  in  their  midst.  Dogs,  from 
their  liability  to  cause  a  panic  amongst  youngsters  and 
annoyance  to  older  birds,  should  never  be  seen  on  an  ostrich 
farm.  At  night  the  chickens  are  housed  in  warm  flannel-lined 
boxes  placed  in  an  artificially  heated  room.  For  a  day  or  two 
after  first  seeing  light  they  require  little  or  no  food,  but 
make  preparation  for  the  serious  business  of  life  by  taking  in 
a  supply  of  small  pebbles  to  assist  the  digestive  action  of  the 
gizzard.  Their  first  sustenance  consists  almost  exclusively  of 
soft  green  stuff  chopped  into  pieces  of  convenient  size. 
Lucerne,  rape,  cabbages,  etc.,  are  the  usual  diet,  with 
later,  a  liberal  supplies  of  mealies  (Indian  com),  or 
they  may  be  successfully  reared  on  veldt  which  has  been 
kept  clear  from  other  stock.  At  all  times,  however,  young 
ostriches  must  be  kept  away  from  the  plants  of  wild  tobacco, 
which,  if  eaten,  invariably  prove  fatal  to  them.  The  birds 
grow  rapidly  and  in  a  month  are  as  large  as  turkeys,  and  the 
down  has  disappeared,  being  replaced  with  inidimentary 
feathers.  At  six  months  old  they  require  comparatively  little 
attention,  the  head  of  the  bird  will  now  be  as  high  as  an 
ordinary  man,  and  in  a  year  nearly  the  full  size  is  attained 
and  the  first  crop  of  feathers  is  fully  ready  for  cutting.  A 
most  amusing  peculiarity  of  young  birds  is  a  tendency  when 
let  out  from  the  kraal  in  the  morning  to  dance  wildly  and 
rapidly  in  a  circle,  neck  extended  and  wings  opened,  at  first 
revolving  slowly,  afterwards  with  increasing  pace  until  they 
gyrate  in  a  most  astonishing  manner.  Although  adults  in 
«[ze  at  this  age  it  is  not  for  another  two  years  or  more  that 
their  reproductive  instinct  appears  to  be  developed. 

Feather  cutting  is  presumably  the  most  important  opera- 
tion on  a  farm.  The  process  is  by  no  means  cruel,  and 
entails  fai*  more  discomfort  to  the  men  employed  than  to  the 
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birds  themselves.  A  small  yard  or  enclosure  is  so  closely 
packed  with  ostriclies  that  they  are  qaite  unable  to  moTO- 
and  their  only  means  of  defence,  by  kioking,  is  prevented. 
A  man  can  then  go  amongst  them  with  impunity,  and 
spreading  in  turn  the  wings  of  each  bird  with  a  small  pair  of^ 
self-opening  garden  nippers,  he  severs  the  quills  of  two  or 
three  feathers  at  a  time,  passing  the  plumes  as  cut  to  his 
assistant.  The  first  row  of  the  wing  flights  of  the  male  bird, 
about  24  in  number,  are  pure  white,  as  also  are  the  second 
and  sometimes  the  third  rows,  but  those  with  grey  or  brown 
edges  are  remarkably  handsome,  and  all,  even  the  small  body 
feathers,  are  marketable.  After  being  some  time  in  the  jardB 
the  birds  becoming  used  to  their  surroundings  peck  per- 
sistently at  any  shining  object,  and  frequently  at  the  ears  of 
the  operators :  all  studs,  bright  metal  buttons,  etc.,  should 
be  removed  before  commencing  such  work.  One  peck  is  a^ 
trifling  circumstance,  but  many  repetitions  of  it  on  the  same 
spot  occasion  considerable  pain :  sore  ears  for  some  time 
afterwards  has  invariably  been  my  experience  after  a  day  in 
the  yards.  In  addition  to  this  the  birds  swarm  with  vermin, 
which  does  not  enhance  the  pleasure  of  the  work.  Sometimea 
it  may  be  found  impossible  to  get  a  male  bird  of  savage 
disposition  into  the  clipping  pen,  and  then,  and  then  only,  is 
the  practice  of  pulling  the  feathers  resorted  to,  for  he  must 
be  caught  and  held  whenever  a  favourable  opportunity 
presents  itself.  He  may  perhaps  expose  his  neck  to  be 
seized  and  held  fast  over  a  fence,  a  second  man  can  now 
approach  from  behind  and  pluck  the  feathers,  returning  to  a 
place  of  safety  with  as  much  expedition  as  possible. 

Most  of  the  profit  made  in  the  earlier  days  of  ostrich  breed- 
ing was  by  the  sale  of  young  birds  for  stocking  other  farms. 
The  prices  realised  were  astonishing,  and  well  paired  mature 
birds  could  hardly  be  purchased  except  at  prohibitory  rates. 
In  1881  chickens,  as  soon  as  hatched,  sold  for  J65  a-piece ;  at 
three  months  old,  for  ^10;  and  at  12  months,  for  J820  or - 
j£30.  At  one  sale  thirteen  lots  of  mated  birds,  some  of 
which  had  commenced  laying,  realised  from  .£125  to  £220 
per  pair.  These  were  from  six  to  eighteen  years  of  age. 
One  exceptionally  prolific  pair  were  considered  by  their 
owner  to  have  been  worth  quite  .£400  a  year  to  him  for 
several  years  in  succession ;  for  they  reared  four  broods  of 
chickens  in  thirteen  months,  all  of  which  found  a  ready 
market  at  <£10  per  head.  Feathers,  of  course,  vary  in  value 
exceedingly,  according  to  quality,  and  are  subject  to  great 
fluctuations  in  price.  In  the  halcyon  days  of  this  description 
of  farming  the  best  blood  feathers,  of  which  about  120 
weigh  lib.,  were  worth  from  dg40  to  ^660  per  lb.,  or  more  than 
their  weight  in  gold,  and  a  domesticated  adult  bird  yielded 
each  year  a  crop  worth  nearly  £20. 
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A  peculiar  blemiBh  is  often  observed  in  ostrich  feathers 
procured  from  tame  birds,  which  is  known  as  the  ''  hunger 
streak."  It  appears,  according  to  the  authors  of  "  Ostriches 
and  Ostrich  farming/'  as  a  line  of  imperfection  across  the 
web  of  each  feather,  chieflj  in  those  of  the  wings,  while  on 
the  shaft  the  mark  may  not  only  be  seen  but  felt  as  a  slightly 
projecting  ridge.  The  injury  from  this  cause  is  sometimes 
such  as  to  occasion  the  feathers  to  break  off."  '^  It  occurs 
most  frequently  in  time  of  drought,  when  the  birds  are 
unable  to  procure  their  natural  diet,  and  have  to  be  fed 
on  maize,  or  such  other  dry  food  as  is  most  easily  obtain- 
able. This  produces  an  unhealthy  condition  of  skin,  and 
experience  has  shown  that  the  remedy  lies  in  the  cultivation 
of  prickly  confrey,  which  not  only  withstands  droughts  well, 
but  furnishes  the  birds  with  excellent  food  well  suited  to 
their  requirements. 

Feathers  require  no  preparation  for  sale  except  washing 
and  careful  classification.  Of  the  different  grades  sorted  for 
the  London  market  those  from  wild  birds  rank  first,  then 
white  tame  feathers,  the  best  only  worth  half  as  much  as 
prime  specimens  of  the  former,  followed  by  others  known  as 
leminas,  byoks,  boos,  blacks,  etc. 

To  preserve  wild  feathers  from  risk  of  injury,  hunters  and 
traders,  during  their  rough  and  prolonged  journeys  in  the 
interior  of  South  Africa,  used  at  one  time  to  insert  each 
valuable  plume  into  a  hollow  reed.  The  end  of  the  quill  was 
first  introduced,  and  by  repeated  tapping  the  whole  feather 
gradually  disappeared,  the  webs  lying  upright  alongside  the 
shaft.  With  the  ends  of  such  reeds  securely  sealed  no  harm 
could  result. 

There  were  only  80  tame  ostriches  in  the  Cape  Colony  in 
1865,  and  the  feathers  exported  weighed  17,5221bs.,  valued 
at  j665,736,  the  whole  of  which,  except  1201bs.,  were  from 
wild  birds.  In  1875  the  number  domesticated  was  no  less 
than  32,247,  and  the  exports  were  valued  at  ^2304,933  for 
49,9691bs.  In  1882  exports  reached  the  highest  value  they 
have  ever  yet  attained,  viz.:  Jgi, 093,989  for  253,9541bs.,  and 
since  1886,  when  the  export  was  288,568,  valued  only  at 
i£546,230,  the  yield  has  steadily  decreased.  The  number  of 
domesticated  ostriches  in  the  colony  is  now  about  160,000. 
In  twenty  years  the  average  price  for  all  South  A.frican 
exports  of  feathers  has  fluctuated  from  70s.  to  110s.  per  lb. 

It  is  evident,  then,  that  the  supply  has  exceeded  the  demand, 
the  enormous  profits  made  by  the  sale  of  young  birds  will 
never  more  be  realised,  and  it  is  hardly  to  be  expected  that 
feathers  will  ever  again  be  quoted  at  the  old  market  rates. 
But  there  should  still  be  substantial  recompense  to  be  earned 
in  the  country  where  they  are  indigenous  by  an  ostrich 
farmer  managing  his  property  with  skill  and  intelligence,  and 
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in  spite  of  a  certain  amouot  of  risk  attached  to  the  industry, 
it  should  be  e<]^aall7  as  attractiye  as  sheep  fanning.  The 
danger  of  allowing  the  free  remoTal  of  birds  and  eggs  to 
other  countries  was  long  ago  recognised  bj  the  QoTemment 
of  the  Cape  Colony,  for,  in  1888,  they  imposed  an  export  duty 
of  £100  on  every  bird,  and  £5  on  each  egg.  Before  this, 
however,  several  shipments  of  ostriches  had  been  forwarded 
to  India,  California,  the  Elver  Plate  district,  and  to  the 
Australian  Colonies,  and  it  has  been  made  evident  that 
feather  farming  may  be  followed  with  some  amount  of 
success  in  all  these  countries.  In  fact  any  land  with  a  dry 
and  temperate  climate,  having  level  wastes,  may  be  found 
suitable  for  this  industry. 

Tasmania,  however,  is  less  adapted  for  the  purpose  than  any  of 
the  neighbouring  continental  colonies,  or  than  parts  of  New 
Zealand.  Wooded,  hilly  or  uneven  country  is  quite  unfitted  for 
farming  ostriches  and  grassy  plains  are  found  to  furnish  an 
insufficient  variety  in  diet.  Climate  has  also  to  be  taken  into 
consideration  and  even  in  the  dry  Wimmera  district  of  Victoria 
rheumatism  and  cold  have  proved  very  destructive  amongst 
the  birds  kept  there. 

Further,  the  statistics  of  Australasia  offer  little  encourage- 
ment to  introduce  ostriches  here.  In  South  Australia,  where 
they  have  been  kept  for  many  years,  the  total  number  of  birds 
is,  at  the  present  time,  only  725.  In  Victoria,  where  it  is 
nearly  20  years  since  Sir  Samuel  Wilson  carried  out  experi- 
ments at  Longernong  the  increase  is  insignificant,  and  in 
New  South  Wales  and  New  Zealand  there  are  only  small 
flocks. 

But  more  cogent  reasons  still  for  deprecating  their 
acclimatisation  in  Tasmania  are  to  be  found  in  the  existing 
state  of  the  industry  in  South  Africa,  where  f ull-grown  birds 
can  now  be  purchased  for  from  £3  to  <£4  each,  or  about  the 
value  of  their  feathers  at  the  current  rates.  Strayed  birds, 
barely  worth  the  trouble  and  expense  of  recovery,  become  in 
certain  districts  a  cause  of  much  annoyance  and  even  danger 
to  persons  travelling,  so  that  it  is  considered  unsafe  to  go 
out  except  when  armed  with  a  gun,  and  the  state  of  affairs 
has  been  found  sufficiently  important  to  warrant  the 
appointment  of  a  select  committee  of  the  House  of 
Assembly  in  the  Cape  Colony,  who  in  their  report 
dated  4th  July,  1889,  recommended  the  repeal  of  the  Acts 
of  1870  and  1875,  which  imposed  severe  penalties  for 
interference  with  wild  birds  or  their  eggs,  and  advocated 
perfect  freedom  for  their  destruction  on  private  property 
and  liberty  to  anyone  to  shoot  them  on  Crown  Land  on  pay- 
ment of  <£5  for  a  license. 


186 

NOTES  ON  A  RECENT  DREDGING  TRIP  IN   THE 

DERWENT. 

By  a.  Moeton,  P.L.S. 

The  Tasmanian  Fisheries  Commissioners  having  decided  to 
examine  the  several  bays  in  the  river  Derwent,  for  the 
purpose  of  ascertaining  whether,  as  in  former  times,  there 
still  existed  natural  oyster  beds,  advantage  was  taken  of  the 
opportunity  to  pay  special  attention  to  the  marine  fauna  that 
might  be  obtained  by  the  means  of  the  dredge.  Mr.  A. 
Durrand,  F.R.M.A.,  a  gentlemen  on  a  visit  to  Tasmania,  who 
has  made  a  collection  of  Foraminifera  from  many  parts  of  the 
southern  seas,  accompanied  us  on  our  trip. 

Several  bays  to  the  northward  of  the  harbour  were  tried, 
but  the  dredge  failed  to  secure  any  specimens  of  oysters,  and 
in  only  one  or  two  instances  did  we  obtain  any  dead  shells. 
Although  from  a  commercial  point  of  view  the  result  of  the 
dredging  trip  proved  comparatively  a  failure,  still  from  a 
scientific  point  we  were  amply  rewarded.  Instead  of 
finding  the  Oyster,  a  large  quantity  of  Pectena  or  Scallops 
were  obtained.  Pecten  meridonalis,  P,  hifrons,  and  P. 
asperrim'us.  As  has  already  been  pointed  out  by  Mr.  Seager, 
the  Secretary  to  the  Fisheries  Commission,  a  large  number  of 
this  shell  fish  can  be  obtained  in  the  river  Derwent  by  means 
of  the  dredge,  the  quality  being  equal  to  the  European 
Scallops,  it  is  to  be  hoped  that  steps  will  be  taken  by  our 
fishermen  to  place  in  the  market  this  class  of  shell  fish  that 
should  readily  find  consumers.  As  the  places  we  dredged  in 
were  rather  far  up  the  river,  the  number  of  species  of 
MoUusca  were  naturally  limited,  those  obtained  belonging  to 
the  genus  Cardium,  Fusus,  Triton,  Elenchus,  and  a  few  others 
well  known.  A  large  number  of  a  pretty  shell  known  as 
Modiolaria  Cumingianay  Dunker,  were  met  with,  inhabiting 
the  sponge,  and  embedded  in  the  larger  kind  of  Ascidians. 
This  shell  is  common  in  the  Australian  waters  and  also  in  New 
Caledonia.  Several  Crustaceans,  chiefly  of  the  smaller  kind, 
were  obtained,  one  kind  being  found  in  great  numbers 
inhabiting  the  common  Mussel.  This  peculiar  little  Crab, 
belonging  to  the  genus  PinnotheridoB  Pinnotheres  pisium^ 
Leach,  I  find  has  a  very  wide  range  common  in  the  European 
seas,  and  although  found  inhabiting  the  Mussel  of  New 
Zealand,  has  not  yet,  I  am  informed  by  Mr.  Thos.  Whitelogge, 
the  able  Zoologist  of  the  Australian  Museum,  Sydney,  been 
observed  in  the  Mussel  found  round  the  New  South  Wales  coast. 

Professor  Hutton,  Professor  of  Biology  of  the  Christchurch 
University,  New  Zealand,  on  receiving  two  or  three  examples 
of  this  Crab  writes  as  follows  : — 

"  The  male  Pinnotheres  pisium  does  not  live  in  the  bivalve, 
but  wanders  about ;  consequently  he  is  rare,  and  only  got  by 
chance.  I  do  not  think  the  Crabs  hurt  the  Mussels."  I  am, 
however,  of  opinion  that  occasionally  the  male  Crab  is  found 
f  requenldng  the  bivalve,  as  among  some  30  or  40  specimens 
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obtained  bj  me  id  the  Derwent,  three  or  four  were  moat 
certainly  males.  Since  receiving  Professor  Button's  letter  I 
find,  on  referring  to  Mr.  Thos.  BdWs  able  work,  entitled  **  A 
History  of  the  British  Stalk-Eyed  Crustacea,"  the  following 
remarks  respecting  this  particular  Crab : — *'  The  species  of 
this  genus  are  very  remarkable  from  the  peculiarity  of  their 
being  indebted  to  animals  of  a  very  different  class  for 
protection,  although  not  truly  parasitic.  They  are  found 
always  to  inhabit  the  shells  of  the  Bivalve  MoUusca, 
pincipally  of  the  Genera  Mytilus,  Modiolus,  and  Pinna,  and 
occasionally  also  of  the  Odtrea,  Cardium,  and  other  Genera. 
The  males  are  always  very  much  smaller  than  the  females." 
^Bell's  remark  as  to  the  scarcity  of  males  agrees  with  what 
came  under  my  notice  during  the  recent  dredging  trip.  He 
further  states : — "  This  species,  P.  piHum,  is  very  commonly 
found  in  the  common  Mussel,  Mytilus  Edulis^  on  many  parts  of 
our  coast,  and  especially  in  those  which  are  found  in  rather 
deep  water.  On  one  occasion  I  dredged  great  numbers  of 
these  MoUusca  on  the  coast  of  Dorset,  and  found  by  far  the 
greater  number  of  them  with  one  or  two  of  these  little  soft 
bodied  Crabs  within  their  shells ;  for  the  females  are  much 
more  common  than  the  males.  The  latter  sex  I  have 
occasionally  taken  apart  from  the  Mussel  shells,  the  former 
never." 

A  large  number  of  species  of  a  delicate  Echini  were  met 
with,  Echinocardium  Australe,  Gray,  described  by  Gray  in 
1851.  This  species  is  found  to  have  a  very  wide  range, 
having  been  obtained  in  the  N.E.  and  North  Coast  of 
Australia,  Japan,  S.E.  Coasts  of  New  Guinea,  East  Indies, 
Cape  of  Good  Bope,  New  Zealand,  and  New  Caledonia. 
The  first  specimens  obtained  in  Tasmania  were  collected  by 
Mr.  Konald  Gunn  in  1850,  and  referred  to  by  Gray  in  the 
**  Annals  and  Magazines  of  Natural  Bistory,"  2nd  series,  vol. 
vii.,  1851.  Two  species  of  Holothuroidea  were  obtained,  one 
species,  Cucumaria^  having  five  rows  of  ambidacral  feet,  the 
other  species,  probably  a  Faolus^  having  only  three  rows  of 
tube  feet  on  a  kind  of  foot,  like  that  of  some  Mollusca.  I 
forwarded  some  specimens  of  Cucumaria  and  Psolus  to  Mr. 
Whitelegge,  of  the  Sydney  Museum,  who  is  unable  to 
identify  them  with  any  species  found  in  the  Australian  seas, 
and  is  of  opinion  that  they  may  be  new  species.  Several 
interesting  specimens  of  Bydroid  Zoophytes  were  obtained, 
chiefly  of  the  following  species : — Sertularella  divaricatay  Busk; 
yar.  sub-dichotoma.  Bale. 

P.  L.  S.,  N.S.W.,  vol.  iii.  n.s.,  page  761.  S.  microgonia, 
Lendenfeld.  Bale,  P.  L.  S.,  N.S.W.,  vol.  iii.  jjt.  2.,  s.s.  p.  763, 
pi.  xvi.,  fig.  8.  Halicomopsis  amcularis,  Erch.  Bale,  Cal. 
Bydroida,  p.  185,  pi.  x.,  fig.  1-2.  Agla(^henia  divariccUa, 
Busk.  Bale,  1.  c.  p.  162.,  pi.  xv.,  fig.  7-8.,  pi.  xvii.,  fig.  6-7. 
Several    species   of  Polyz6a  were  brought  up,  the  follow- 
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ing  species  beinf^  determined:— Oa^tc^Z^a  Nastata,  Busk, 
McGillivray,  McCoy's  Prod.  Nat.  Hist,  of  Victoria,  pi.  24,  fig. 
4.  Cdberea  Ikirmnxi,  Busk,  "  Voyage  of  Challenger,"  vol.  x., 
p.  29,  pi.  xzxii.,  fig.  6.  Amphibleatrum  cervicome,  Busk, 
McGill,  McCoy's  Prod.  Nat.  Hist,  of  Victoria,  pi.  25. 
Betepora  carinata,  McGill,  McCoy's  Prod.  Nat.  Hist.  Victoria, 
pi.  97,  fig.  7.  jB.  avicularis,  McGill,  L  c.  pi.  95,  figs.  7-11. 
CeUepara  rota,  McGill.  Trans.  Boyal  Society  of  Victoria, 
1884.  C.  alhiroBtrUy  Smitt,  Busk,  "  Challenger's  "  Report, 
vol.  X.,  p.  193,  pi.  34,  fig.  7,  pi.  35,  fig.  3.  Amathia  toHuosa, 
Tenison- Woods.  Trans.  Boyal  Society  of  Victoria,  1880. 
Pustulopora  Australiet  Busk,  Brit.  Mus.  Cat.  Polyzoa,  pt.  111. 

Several  specimens  of  an  alcyonarian  coral  were  also 
obtained.  Acanthoisia  flahellutn,  Wright  and  Studer, 
"  Challenger's  "  Report,  vol.  xxxi.  p.  45,  pi.  xii.  fig.  1.  Sponges 
some  five  or  six  species  were  obtained.  Examples  I  intend  to 
have  forwarded  to  Mr.  A.  Dendy,  Demonstrator  in  Biology, 
of  the  University,  Melbourne,  for  identification,  who  is  at 
present  paying  considerable  attention  to  the  Spongidas  of 
Australia.  Several  specimens  of  Foraminif  era  were  obtained. 
Mr.  Durrand  has  kindly  mounted  an  excellent  slide  for  the 
Society,  containing  several  genera. 

From  the  large  number  of  interesting  specimens  obtained 
during  our  recent  dredging  trip,  and  considering  the  very 
primitive  and  unsuitable  dredge  we  had  to  use,  I  am  con- 
vinced that  a  most  interesting  and  valuable  coUecuon  of 
marine  fauna  may  be  obtained  in  the  Derwent,  and  have 
decided  that  during  the  summer  months  I  intend  to  carry 
out  a  similar  system  of  dredging  to  that  I  was  engaged  in 
for  the  Sydney  Museum  on  tbe  Queensland  Coast  and  Port 
Jackson  during  the  years  1879, 1881-82. 

DISCUSSION. 

In  reply  to  His  Excellency,  Mr.  Mobtok  described  the 
localities  where  the  dredging  operations  were  carried  on,  and 
said  tiiat  the  biggest  haiH  of  scaUops  was  found  round  the 
powder  hulks  near  Government  House.  One  gentleman  from 
England  described  them  as  equal  to  the  European  quality. 

Mr.  CuBZON  Allpobt  said  he  would  expect  to  find  the 
largest  bed  of  oysters  near  the  entrance  to  the  D'Entrecasteaux 
Channel.  He  knew  oysters  had  been  taken  from  there,  and 
believed  that  many  of  the  oysters  fbimd  at  Brown's  Biver 
had  come  from  that  locality.  Touching  the  scallops,  they 
were  at  one  time  very  numerous  and  were  brought  to  market  in 
considerable  quantities.  He  now  looked  upon  them  as  coming 
back  again  of  late  years  like  the  oysters  and  mussels. 
Itecently  some  good  specimens  had  been  obtained  off  Long 
Point,  Sandy  Bay. 

Mr.  Mobtok  said  that  since  the  dredging  operations  three 
oysters  had  been  brought  in  from  New  Town. 

M^.  CuBzoN  Allpobt  said  he  had  seen  casual  ones  this 
«ide  of  Kangaroo  Point. 
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NOTES  OP  SOME  GEOLOGICAL  OBSEEVATIOFS  ON 

THE  WEST  COAST. 

By  a.  Montgombbt,  MA. 

During  a  short  yisit  to  the  mines  of  the  West  Coast  in 
March  of  this  year,  I  was  able  to  make  a  few  eursorr 
observations  of  some  geological  features  of  the  ground 
travelled  over ;  and  a  few  notes  and  remarks  on  these  I  have 
the  honour  to  lay  before  jou  to-night.  Travelling,  as  I 
was,  rapidlv,  and  for  the  set  purpose  of  visiting  the  mines  in 
the  shortest  possible  time,  I  could  not  delay  long  enough  to 
study  the  numerous  interesting  questions  that  presented 
themselves,  and  in  this  paper  you  will  find  that  I  rather  state 
problems  than  contribute  much  towards  their  solution.  By 
calling  attention  to  points  requiring  elucidation,  I  hope  that 
the  numerous  visiters  to  these  till  lately  almost  unknown 
districts  who  may  have  a  taste  for  geological  observation, 
may  be  induced  to  notice  and  record  any  facts  that  they  may 
come  upon  that  will  throw  light  upon  them.  All  facts  thus 
noted  and  made  known  are  stones  cut  ready  for  the  ha,ud  of 
the  builder,  who  will  in  time  rear  them  into  a  noble  temple 
of  knowledge.  Li  a  newly-opened  country  we  must  first 
collect  facts,  however  disconnected  they  may  be ;  generalisa- 
tions from  them  and  complete  knowledge  will  follow  in  due 
course.  If  these  jottings,  then,  serve  as  foundations  for  more 
elaborate  work,  they  will  serve  their  end  to  the  utmost  of  mj 
hope. 

On  this  occasion  my  route  lay  from  Strahan  to  Mount 
Lyell,  thence  to  the  Howard  Plains  and  back  to  Strahan, 
then  on  to  Trial  Harbour,  Mount  Zeehan,  and  Mount 
Dundas,  then  overland  by  Corinna  and  the  Heazlewood  silver 
field  to  Waratah.  It  was  only  such  features  as  were 
apparent  on  the  roadside  that  I  could  see  at  all.  The  keys 
to  numerous  questions  to  which  I  could  give  no  answer  may 
have  been  lying  close  at  hand,  but  I  could  not  delay  to  search 
for  them. 

The  most  interesting  subject  for  geological  research  on  the 
West  Coast  appears  to  me  to  be  the  relation  to  one  another 
and  to  the  sedimentary  formations  of  the  numerous  igneous 
rocks,  and  the  influence  exerted  by  these  upon  the  mineral 
contents  of  the  mining  districts.  These  igneous  rocks 
comprise  granite,  greenstone,  serpentinous  greenstone,  basalt, 
and  a  doubtful  rock  which  maybe  diorite.    Granite  forma 
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the  mass  of  Mount  Heemskirk  and  the  Meredith  Bange,  and 
is  also  encountered  on  the  Magnet  Bange,  near  Mount 
Bischoff.  As  quartz  porphjrj  and  eurite  it  comes  in  at 
Mount  Bischoff  itself.  This  porphyrj  is  clearly  intrusire 
through  the  slates  there,  as  fragments  of  slate  and  sandstone 
are  frequently  seen  embedded  in  it,  and  the  workings  of  the 
Mount  Bischoff  mine  also  show  it  ramifying  through  the  slate. 
One  of  the  problems  to  be  solved  is  the  relation  of  this 
porphyry  to  the  main  granitic  mountain  masses;  is  it 
contemporaneous  with  their  uphearal  or  intruded  long 
subsequent  to  their  formation  ? 

The  greenstones  and  serpentinous  rocks  are  of  much 
interest,  more  particularly  as  the  serpentine  at  the  Heazlewood 
is  itself  the  matrix  in  which  metallic  lodes  are  found.  There 
is  probably  more  than  a  mere  coincidence  in  the  fact  that 
serpentinous  rocks  are  found  in  the  vicinity  of  our  three 
silver-lead  fields,  Mount  Zeehan,  Mount  Dundas,  and  the 
Heazlewood.  The  intrusions  of  greenstone  are  met  with  in 
several  somewhat  widely-separated  localities.  On  the  road 
from  Strahan  to  Mount  Lyell,  from  the  Queen  Biver  Hotel  to 
about  a  mile  past  Lynchford,  there  is  a  large  greenstone 
mass,  which  also  is  crossed  by  the' prospectors'  track  from 
Lynchford  to  the  Howard  Plains  nearly  to  the  Queen  Biver. 
As  far  as  I  could  tell  (without  analysis  and  microscopical 
examination,  this  rock  is  exactly  the  same  as  the  greenstones 
which  are  so  extensively  developed  in  the  central  and  eastern 
portions  of  the  colony.  I  did  not  notice  in  it  the  change  to 
serpentine  that  is  shown  by  some  of  the  other  greenstones  I 
have  to  speak  of.  Presumably,  it  has  been  intruded  through 
the  Silurian  sandstones  surrounding  it,  but  its  effect  upon 
these  as  to  local  metamorphism,  contortion,  fracture,  and 
mineral  contents,  has  yet  to  be  learned.  It  would  be 
instructive  to  know  if  the  veins  and  lodes  of  quartz  traversing 
the  Silurian  strata  are  in  any  way  affected  by  it,  or  show  any 
evidence  of  having  been  caused  by  it. 

Bound  Trial  Harbour  for  about  half-a-mile  to  the  north 
and  east  there  are  steep  hills  of  serpentinous  greenstone, 
which  decomposes  to  a  dark  red-brown  barren  soil,  containing 
much  magnetic  and  titanif  erous  iron  ore.  It  is  probably  part 
of  the  same  set  of  intrusive  basic  rocks  as  the  serpentinous 
greenstone  found  nearer  Mount  Zeehan,  extending  for  about 
3^  miles  from  above  the  Agnew  Huts  nearly  to  the  Comstock 
mine.  At  the  western  side  this  rock  has  not  been  greatly 
altered,  and  is  much  like  our  common  greenstones,  but 
towards  the  east  it  gets  more  and  more  changed  to  serpentine. 
The  razor-back  ridge  on  Handley's  section  at  Mount  Dundas 
is  somewhat  similar  serpentine,  only  finer  for  ornamental 
purposes,  and  contains  asbestos  and  titanic  iron  ore.  Ser- 
pentine is  also  found  aU  along  the  boundary  line  of  sections 
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^3^  and  HF'i  apparently  formiug  the  back  of  the  hill  into 
the  face  of  which  the  Mount  Dnndas  Company's  tunnel  is 
being  driven.  Though  the  serpentine  rocks  at  the  Heazle- 
wood  are  considerably  distant  from  the  above,  their  similarity 
in  lithological  character  would  lead  one  to  suppose  that  they 
also  are  related  to  the  same  series.  They  first  appear  on  the 
road  from  Corinna  to  Waratah,  at  about  thirty  chains  past 
the  21  mile  post,  at  what  are  called  the  Eighteen-mile  Huts. 
From  there  they  extend  on  to  past  the  Heazlewood  and 
Heazlewood  Extended  mines.  On  the  track  from  the  Heazle- 
wood to  the  Specimen  Beef  mine  the  serpentine  extends  to 
about  half-a-mile  from  the  crossing  of  the  Savage  Biver. 
The  stone  varies  very  much  in  appearance,  from  a  greenstone 
to  almost  pure  serpentine.  Parts  of  it  contain  much  schiller- 
spar,  and  closely  resemble  gabbro.  The  appearance  of  all 
these  serpentinous  greenstones  is  consistent  with  the  theory 
that  the  rock  is  a  dolerite  or  gabbro,  with  its  constituents 
metamorphosed  by  schillerisation,  or  internal  chemical  change, 
and  by  weathering,  or  external  atmospheric  influences.  The 
more  or  less  complete  alteration  into  serpentine  is  probably 
due  to  the  unequal  distribution  of  olivine  in  the  original 
rock.  The  change  of  olivine  into  serpentine  would  also 
account  for  the  formation  of  the  magnetic  and  titanic  iron  ore 
80  common  in  portions  of  the  rock.  An  interesting  deduction 
from  the  appearance  of  these  greenstones  is  that  they  were 
once  very  deeply  buried,  schillerisation  being  believed  to  take 
place  only  at  great  depths.  It  is  possible,  then,  that  these  are 
the  roots  of  one  time  mighty  volcanic  masses,  possibly  covering 
the  western  side  of  the  island  with  their  lavas.  The  microscopic 
study  of  these  rocks  promises  a  most  fascinating  field  for  the 

r)trologist.  Should  there  prove  to  be  grounds  for  the  idee, 
have  advanced,  that  the  volcanic  rocks  were  once  much  more 
widely  spread  than  now,  the  mineral  nature  of  the  country 
would  be  to  some  extent  explained,  the  conditions  being  then 
such  as  may  be  presumed  on  many  grounds  to  have  been 
&vourable  for  the  formation  and  filling  of  mineral  veins. 
Every  fact  that  can  be  adduced  to  illustrate  the  history  and 
relations  of  these  intrusive  masses  will  be  of  service  to  the 
cause  of  geological  science  in  many  ways.  It  has  occurred  to 
me  that  these  old  matamorphosed  igneous  masses  may 
possibly  represent  the  lower  members  of  the  great  greenstone 
flows  that  have  covered  so  much  of  the  colony. 

Throughout  the  mineral  fields  of  Mount  Zeehan,  Mount 
Dundas,  and  the  Heazlewood,  there  is  another  set  of  igneous 
rocks  that  appear  to  be  of  quite  different  character  from  the 
greenstones.  Thev  seem  to  be  closely  connected  with  the 
mineral  veins,  and  when  more  is  known  about  them,  I  am 
inclined  to  believe  that  the  connection  will  be  found  to  be 
even  closer  than  it  at  present  appears.    They  are  so  much 
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decomposed  wherever  I  have  met  with  them  that  it  is  quite 
impossible  to  name  the  rock  with  any  accoracj.  As  far  as 
can  be  judged  from  the  decomposition  products,  it  must  have 
been  chiefly  composed  of  felspar  and  hornblende  without  free 
quartz,  and  is  likely  therefore  to  be  a  diorite  or  hornblende 
andeaite.  Till  further  research  reveals  its  true  nature  we 
may  without  much  inaccuracy  speak  uf  it  as  a  dioritic  rock. 
I  noticed  it  more  especially  at  the  Mount  Zeehan  and  Whyte 
Biver  Silver-fields,  but  at  Mount  Dundas  there  are  also  rocks 
of  this  series.  At  Mount  Zeehan  it  is  found  plentifully  on 
the  main  road  between  the  Comstock  and  Silver  Queen 
holdings,  some  of  the  belts  being  close  on  a  quarter  of  a 
mile  in  width.  It  is  notable  that  the  slates  in  this  vicinity 
are  much  contorted  and  broken  by  small  faults,  as  may  be 
seen  in  the  roadside  cuttings.  The  dioritic  rock  is  most 
easily  distinguished  by  its  coarse  granular  appearance  on  the 
fresh  fracture,  and  by  its  clayey  nature,  being  almost  free 
from  grit.  On  the  suriiEkce  it  forms  a  stiff  yellowish  brown 
day,  quite  unlike  the  dark  red-brown  clay  resulting  from  the 
weathering  of  the  serpentines.  In  the  Argent,  Balstrup's, 
Silver  Spray,  and  Western  mines  it  is  cut  through  by  tunnels, 
also  in  Evans's  section  H^t  (ui^  ^  dyke  of  it  was  noticed  in 
section  Hf^  of  the  Tasmanian  Silver  Mining  Company.  In 
Balstrup's  and  the  Western  mines  it  clearlv  occurs  as  dykes 
penetrating  the  Silurian  country  slates  and  sandstones.  In 
the  Argent  tunnel  no  lodes  were  met  with  in  it,  but  some 
veins  of  pyrites  and  loosely  coherent  quartz  crystals  were 
passed  through.  The  inner  end  of  the  adit  is  in  clay  slate, 
the  outer  half  being  in  the  volcanic  rock.  This  has  here 
much  the  appearance  of  a  tufa,  and  may  prove  not  to  be  a 
weathered  dys:e  penetrating  the  slates,  but  a  tufaceous  bed 
resting  upon  them.  In  the  lower  tunnel  of  the  Silver  Spray 
company  the  igneous  rock  is  clearly  of  a  fragmentary 
character,  containing  numeroua  angular  fragments  of  day 
slate  imbedded  in  flie  clayey  matrix  of  weathered  volcanic 
rock.  Here  we  probably  have  a  remnant  of  a  tufa  bed* 
most  likely  one  of  many  that  were  formerly  widely  spread 
over  the  district.  Some  quartz  veins  were  found  in  this 
tufaceous  rock,  and  on  the  surface  there  is  a  large  mass  of 
gossan,  supposed  to  have  been  the  cap  of  a  lode,  until  the 
tunnel  was  driven  underneath  it  and  far  past  the  line  of  it 
on  the  surface  without  success.  Quartz  veins  and  a  lode  of 
quartz  of  oonsiderakbie  size  are  also  found  traversing  the 
dioritic  dyke  in  Balstrup's  section,  and  in  the  similar  dyke 
near  the  Whyte  Biver  on  which  Godkin's,  Smith  and  Bell's, 
and  the  Whyte  Biver  company's  claims  are  situated,  quartz 
veins  have  again  been  found.  The  outcrops  of  both  these 
dykes,  too,  are  marked  by  large  masses  of  gossan.  It  appears 
to  me  that  the  weathering  of  the  dioritic  rock  is  of  itself 
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quite  capable  of  producing  deposits  of  iron  ore  on  the  sur&oe, 
without  there  being  anj  lodes  required  to  account  for  their 
formation.  The  ferruginous  waters  resulting  from  liie 
solution  by  carbonic  acia  of  the  iron  of  the  rock  on  coming 
to  the  surface  are  sure  to  deposit  their  iron  as  hjdrated 
oxide.  A  gossan  formed  in  this  way  would  be  rather  a  bog 
iron  ore  than  a  true  lode  gossan ;  and  many  of  the  so-called 
gossan  outcrops  on  these  silver-fields  appear  to  me  rather  to 
be  beds  of  surface  bog  iron  ore  than  true  gossans.  The 
highly  ferriferous  serpentine  rock  has  yielded  much  surface 
bog  iron  ore  in  the  same  way,  as  may  be  seen  on  the  road 
from  Trial  Harbour  to  Mount  Zeehan,  almost  immediately 
after  coming  upon  the  serpentine.  Too  much  importance 
should  therefore  not  be  attached  to  gossan  outerops  as 
indications  of  mineral  lodes.  In  this  connection,  too,  I  may 
point  out  that  it  frequently  happens  that  quite  a  smaU  lode 
has  a  large  "iron  hat"  owing  to  the  ferruginous  waters 
issuing  from  it  spreading  over  Uie  surface  of  the  ground.  A 
big  "  gossan  blow  **  need  not  cover  an  equally  big  lode  by  any 
means.  In  making  these  remarks  I  am  not  forgetting  that 
in  Smith  and  Bell's  section  the  gossan  is  in  at  least  one  place 
clearly  derived  from  the  oxidation  of  a  lode  containing  much 
carbonate  of  iron. 

At  Mount  Dundas  I  did  not  notice  any  dioritic  dykes,  but 
in  the  southern  of  Webster  and  Bennett's  sections  I  found  a 
volcanic  breccia  of  fragments  of  f elspathic  rock,  similar  to 
the  diorite.  In  all  probability  the  igneous  rocks  will  prove 
to  be  common  at  Mount  Dundas  as  well  as  at  Moimt  Zeehan. 
Their  intrusion  may  have  been  the  cause  of  the  fractures  in 
which  the  lodes  formed,  and  the  self  ataxic  action  accompanying 
volcanic  activity  may  have  had  much  to  do  with  the  filling 
of  the  fissures  with  their  mineral  contents. 

Between  the  Whyte  Biver  and  the  Magnet  Eange  there  is  a 
large  quantity  of  a  rather  fine-grained  greenstone,  which  does 
not  closely  resemble  the  serpentinous  greenstone  on  the  west 
side  of  the  Heazlewood  field.  In  the  cuttings  for  the  road  on 
the  long  grade  down  from  the  top  of  the  Magnet  Bange,  this 
rock  is  seen  penetrating  the  slates  and  altering  them  to  hard 
brown  porcelain-jaspers.  I  am  not  at  all  clear  as  to  whether 
this  is  not  yet  another  separate  igneous  intrusion.  Analysis 
and  microscopic  comparison  with  the  other  greenstones  axe 
required  to  solve  this  problem,  together  with  field  observations 
to  the  northward  of  the  Whyte  Biver  silver-field,  where  the 
Magnet  Banse  greenstone  seems  likely  to  join  with  the 
serpentine  ro^s^ 

The  basalt  dykes  and  flows  met  with  on  the  West  Coast  all 
probably  belong  to  the  series  of  tertiary  basalte  found 
abundantly  along  the  North  and  North- West  Coaste.  About 
10  miles  and  8  miles  south  of  Ck)rinna  I  noticed  two  dykes  or 
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^streams  of  basalt  crossing  the  road,  the  first  about  a  quarter 
of  a  mile  wide,  the  second  about  hcdf  that  width.  It  occurs 
again  at  21  miles  from  Corinna  on  the  road  to  the  Heazlewood, 
and  on  the  track  to  the  Specimen  Eeef  at  about  one  and  a  half 
and  quarter  miles  from  Hall's  Creek.  Bound  Waratah  it  is 
rather  extensively  developed.  Looking  southward  from  the 
top  of  Mount  Bischoff  it  appears  likely  that  the  plateau,  out  of 
wnich  Mount  Pearse  stands  up  like  an  island  from  the  sea,  is 
bU  basalt.  If  this  is  the  ease  there  is  a  very  interesting 
geological  problem  here,  to  determine  as  far  as  possible  the 
configuration  of  the  country  previous  to  the  lava  flow.  This 
may  have  important  economical  results  in  leading  to  the 
discovery  of  buried  tin-bearing  leads  heading  from  Mount 
Bischoff.  Ever  since  the  discovery  of  this  wonderful  ore 
•deposit,  the  small  quantity  of  alluvial  tin  ore  found  in  the 
creeks  running  from  it  has  been  a  subject  of  surprise  to 
observers,  and  the  existence  of  leads  baried  under  the  basalt 
has  frec^uently  been  conjectured.  The  interesting  leaf  beds 
underlying  the  basalts  at  Waratah  have  more  than  once  been 
brought  under  the  notice  of  this  Society.  As  usual,  the 
basaltic  soil  appears  to  be  very  fertile,  and  in  the  event  of  a 
large  population  becoming  established  on  the  West  Coast, 
these  strips  of  good  land  will  doubtless  be  very  valuable  for 
farming  purposes. 

The  questions  connected  with  the  igneous  rocks  are  by  no 
means  the  only  interesting  geological  problems  that  present 
themselves.  Others  there  are  in  profusion,  apparent  even 
to  the  cursory  glance  of  the  passing  traveller.  I  may  mention 
some  of  these,  not  to  throw  any  light  upon  them,  but  merely 
to  direct  attention  to  them.  The  Tertiary  leaf  beds  fringing 
Macquarie  Harbour  have  been  scarcely  at  all  studied  as  yet, 
though  Dr.  Milligan  and  Mr.  R  M.  Johnston  have  made  a 
valuable  beginning  and  given  us  a  glimpse  of  the  riches 
there  awaiting  both  botanist  and  geologist.  The  sand  dunes 
through  which  the  railway  passes  between  Straban  and  the 
Henty  Biver  also  deserve  some  attention.  They  extend  inland 
from  the  beach  for  a  very  considerable  distance,  and  are  now 
covered  with  a  dense  growth  of  ti-tree  scrub.  Are  they 
overlying  the  leaf  beds,  or  do  tkey  lie  against  the  face  of  an 
escarpment  of  these  sucli  as  we  see  at  Straban  ?  The  latter 
seems  to  me  at  present  the  more  likely.  But  apart  from 
their  geological  age  these  dunes  suggest  some  interestmg 
questions :  How  have  they  been  formed  ?  Have  they  been 
<3aused  by  the  sand  being  blo^n  inland  from  the  beach,  as  we 
know  sand  dunes  frequently  are  formed,  encroaching  on  low- 
lying  coast  lands  and  gradoally  covering  them,  or  has  their 
growth  been  quite  in  the  opposite  direction  by  the  sand 
accumulating  on  the  beach  gradually  extending  further  and 
further  seaward,  and  so  recliuming  a  strip  of  shore  ?    If,  as 
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seems  likely,  Macquarie  Harbour  once  had  a  inde  mouth 
instead  of  a  narrow  one,  and  the  sand  driren  southward  bj 
the  north'westerlj  winds  has  graduallj  foimed  a  sandepit 
from  Strahan  to  the  Heads,  it  seems  ukely  that  the  dunes 
represent  successive  lines  of  sandhills  formed  above  high 
water  mark»  and  that  the  land  has  been  reclaimed  bj  the 
constant  deposit  of  sand  brought  in  to  the  shore  by  the 
action  of  the  winds  and  waves.  The  reclamation  would  be 
similar  to  that  which  often  takes  place  in  the  angle  where  a 
breakwater  meets  the  shore  line  on  the  side  exposed  to  the 
prevailing  winds  and  currents.  In  this  case  Ci^  Sorell  and 
the  strong  current  from  the  Harbour  would  be  the  obstaclea 
preventing  the  further  southward  travel  of  the  sand,  and 
causing  it  to  accumulate  on  the  beach  to  the  northward.  If 
this  suffgestion  is  correct,  the  depth  of  the  deposit  of  sand  is- 
probably  considerable,  much  more  so  than  if  the  dunes  were 
formed  by  the  action  of  wind  alone.  Perhaps  some  of  the 
railway  cuttings  may  throw  somo  lighten  the  question.  It  ia 
interesting  from  an  engineering  as  well  as  from  a  geological 
point  of  view,  and  has  a  certain  bearing  upon  the  proposed 
harbour  works  at  Macquarie  Heads.  From  its  geological 
aspect,  a  section  through  such  a  sand  deposit  as  I  have 
indicated  would  exhibit  an  instructive  succession  and  overlap 
of  horizontally  bedded  sands,  iaise  bedded  sands,  and  blown 
sands. 

The  gravel  deposits  in  the  neighbourhood  of  the  Pieman 
Biver  and  along  the  road  from  Corinna  to  Long  Plains 
deserve  some  attention.  They  cover  a  larse  extent  of 
country,  and  are  found  at  very  various  levels,  and  they 
appear  to  have  been  laid  down  when  the  river  systems  were 
not  altogether  as  thev  now  are.  As  gold  has  been  found 
almost  tmiversally  in  these  gravels,  though  in  small  quantity,, 
they  may  become  gf  economical  importance,  and  leads  may 
be  found  in  them.  Their  distribution  and  formation  are 
therefore  worthy  of  study. 

An  alluvial  deposit  at  the  Idnda  Biver,  in  the  neighbour- 
hood of  Mount  Lyell,  where  sluicing  operations  for  gold  are 
being  carried  on,  also  came  under  my  notice.  The  streams 
that  piled  up  the  auriferous  gravels  were  probably  much 
larger  than  those  now  existing.  Under  the  gravel  there  is  a 
I>eaty  bottom,  containing  very  numerous  fragments  of  wood, 
apparentiy  of  one  of  the  pme  family.  Bdow  this  bottom 
another  layer  of  gravel  has  been  found  in  places.  Search 
woidd  probably  reveal  leaf  beds,  from  which  valuable 
information  might  be  obtained.  The  alluvial  flat  throuffh 
which  the  Linda  Company's  tail-race  runs,  may  very  probaUy 
have  been  at  first  a  small  lake,  then  gradually  filled  up  to  a 
marsh,  and  finally  covered  over  with  a  layer  of  gravel.  If  so, 
what  force  scooped  out  the  Lake  basin  P    Was  it  a  glacier. 
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or  has  a  landslip  blocked  the  exit  from  a  vallej,  and  so  formed 
a  lake? 

There  are  any  number  of  other  points  on  which  informa- 
tion would  be  nsefal,  sometimes  purely  in  the  cause  of  science, 
but  oftener,  perhaps,  on  account  of  their  bearing  on  the 
mining  industry ;  but  in  rapidly  traversing  the  district  as  I 
did,  it  was  of  course  itnpossible  that  I  could  take  any  note  of 
nine-tenths  of  them.  For  example,  I  had  no  time  to  look  for 
fossils,  though  some  of  the  localities  passed  through  are 
evidently  rich  in  them,  and  if  one  had  the  opportunity  of 
examining  them,  doubtless  many  discoveries  would  result.  A 
•cutting  in  the  main  road  close  to  the  Government  township 
of  Mount  Zeehan  is  especially  rich,  and  will  doubtless  be 
much  visited  by  collectors  on  account  of  its  easy  accessibility. 
The  sandstones  between  the  Heazlewood  and  Whyte  Bivers 
are  also  fossiliferous. 

In  conclusion,  I  have  to  say  that  these  notes  are  given  for 
what  they  may  be  worth  as  to  the  facts  related  in  them,  for  I 
•confess  I  attach  no  importance  to  any  theories  I  have  indulged 
in,  and  am  quite  prepared  to  find  that  further  exploration 
will  disprove  them,  or  cause  them  to  be  altered  beyond 
recognition.  If  I  have  succeeded  in  drawing  your  attention 
to  the  extent  and  variety  of  the  geological  harvest  that  stands 
waiting  to  be  gathered,  I  shall  have  done  all  that  I  can  hope 
for  at  present. 

At  some  future  time,  after  the  more  elaborate  examination 
of  these  districts,  which,  as  time  goes  on,  I  hope  to  have 
opportunities  of  making,  I  trust  that  I  may  have  the  honour 
of  bringing  under  your  notice  solutions  of  some  of  the 
problems  that  to-night  I  have  only  been  able  to  mention  as 
existing. 
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OBSERVATIONS  ON  THE  INFLTJENCE  OP  STRIKES 
UPON  REAL  WAGES. 

Bt  R.  M.  Johnston,  F.L.S. 

At  the  present  moment  in  Europe,  America,  and  Austral- 
asia, many  industries  are  paralysed  and  the  well-being  or 
comfort  of  thousands  of  families  are  more  or  less  sacrificed 
by  organised  or  enforced  idleness  inyolying  a  considerable 
diminution  in  the  creation  of  commodities  or  real  wealth. 
These  Strikes,  as  thej  are  termed,  are  entered  upon  by 
thousands  of  honest,  hardworking,  peace-loying  men.  In 
loyalty  to  their  order  and  to  their  recognised  leaders,  they 
display  many  characteristics  which  cannot  but  excite  some 
degree  of  wonder  and  admiration;  for  this  yoluntary 
suspension  of  the  means  of  liyelihood  to  them  not  only 
inyolves  unflinching  self-denial  of  ordinary  comforts,  but  also 
the  facing  of  a  terrible  risk  that  in  the  dark,  prolonged 
struggle,  the  liyes  of  those  that  make  life  dear  to  them  may 
be  crushed  and  oyerwhelmed  by  want  and  misery. 

Facing  such  risks,  it  is  only  natural  that  the  ordinarily 
peaceable  man  should  become  restless  and  excited,  nay,  violent, 
when  the  campaign  of  self-sacrifice  and  loyalty  to  their  fellows 
seems  about  to  be  jeopardised  by  the  opposing  action  of  those 
who  seem  to  them  to  be  lawless  renegades  of  their  order. 

Those  of  the  community  whose  interests  are  in  conflict  or 
are  not  supposed  to  be  immediately  affected  by  a  combined 
strike — whether  for  shorter  hours,  resistance  to  the  lowering 
of  the  rate  of  wages,  or  the  raising  of  wages — ^may  be  surprised 
and  may  condemn  ''unionists"  on  Strike  for  violently  opposing 
the  filling  up  of  their  places  by  so-called  outsiders,  freemen, 
non-unionists  or  blacklegs,  but  a  little  consideration  from  the 
standpoint  of  "  Put  yourself  in  his  place  "  will  reveal  much 
that  tends  to  palliate  their  modes  of  action  or  behaviour,  if 
it  does  not  exonerate  or  justify  them.  Be  it  remembered 
that  their  hope  of  success  entirely  depends  upon  their  loyalty 
to  each  other  under  the  most  severe  strain  to  human  beings, 
viz.,  privation  and  misery;  that  their  battle  squares,  if 
broken  entails  defeat ;  that  the  breaking  away  of  any  of 
their  number  or  the  intrusion  of  opposing  outsiders  destroys 
all  their  hopes,  make  their  prolonged  sacrifice  of  no  avail, 
and  leaves  them  in  a  much  worse  position  than  at  first. 

On  tbe  other  hand  (making  allowance  for  mistakes  in  judg* 
ment),  there  is  much  that  is  admirable  in  the  sympathetic* 
sacrificing  support  of    brother  workmen  in  other  trades  or 
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divisionB  of  labour,  who,  although  not  themselves  immediately 
conoerned,  jet  Toluntarily  resolve  to  help  bj  docking  Is.  per 
week  from  their  own  small  earnings,  nay,  often  sacrifice  for  a 
time  their  earnings  altogether  where  it  is  thought  that  a  Strike 
in  their  own  branch  would  serve  more  speedily  to  bring  their 
brother-workers'  campaign  to  a  successful  conclusion. 

In  the  present  day — ^with  its  hard  and  fast  divisions  of 
labour,  its  fluctuations  of  demand  and  supply,  its  hordes  of 
imemployed,  and  its  crushing  competitive  rings  and  interests 
— the  intelligent  wage-earner  perceives  plainly  enough  that  as 
a  unit  he  is  perfectly  helpless,  and  that  he  can  only  succeed  in 
bearing  up  against  opposing  organised  interests  by  a  similarly 
organised  action. 

No  one  who  has  closely  followed  the  struggles  of  workmen 
during  the  last  thirty  years  can  fail  to  perceive  that  upon  this 
organisation  (solida^ty)  rests  the  whole  strength  of  their 
position  in  the  industrial  scheme,  and  that  anything  which 
tends  to  weaken  or  demoralise  their  centres  of  organisation, 
meets  with  their  most  strenuous  resistance ;  for  it  is  manifest 
to  tiiem  that  the  breaking  or  weakening  of  the  heart  or  centre 
of  their  organisation  detaches  them  again  to  helpless  units  who 
are  unable  to  enforce  any  claim  whatever. 

It  will  be  conceded,  therefore,  when  it  is  proposed  to  ask 
the  question,  Can  Strikes  raise  Beal  Wages  of  Wage-earners 
aU  round  ?  that  the  writer  is  one  who  regards  combination 
or  co-operation  amongst  wage-earners  as  of  paramount 
necessity  to  them,  and  that  when  all  better  modes  of  appeal 
for  reasonable  concessions  are  unavailing,  the  last  and  terrible 
resort  '^  to  Strike"  may  in  certain^  cases  not  only  be  justi- 
fiable but  imperative. 

Stbikss  can  only  Succeed  in  Baisino  Beal  Wages  when 
IT  IS  Pabtial  ob  Confined  to  Indvstbies  that 
GoMPBiSE  A  Small  Pbopobtion  of  the  Community. 

While  much  has  been  granted  in  favour  of  organisation, 
and  the  right  to  resort  to  Strikes  under  certain  circumstances, 
it  cannot  be  concealed  that  many  expect  by  organised  Strikes 
to  effect  what  is  plainly  an  utter  impossibility,  even  if 
employers  gave  way  at  every  point. 

A  Strike  may  be  the  means  of  successfully  raising  the 
status  of  some  branches  of  labour  that  are  comparatively 
underpaid  or  over-worked  ;  it  may  raise  the  real  wages  of  a 
particular  country  or  locality  which  formerly  laboured  under 
the  average  remuneration  of  other  countries ;  it  may  tem- 
porarily be  the  means  of  forcing  the  capitalist  or  employer 
to  give  a  fairer  or  larger  share  of  the  profits  of  capital  and 
labour — t.e.,  machinery  plant,  skill,  and  labour — but  from 
the  very   nature  of  the  common  source  of  all  profit  and 
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wages  [yis. — the  eurreni  products  created  by  the  comhiaed 
seryices  of  capital  (instruments)  and  labour],  Strikes  cannot 
raise  the  real  wages  of  aU  wage-earners. 

In  other  words^  it  is  possible  to  regulate  and  alter 
the  distribution  of  the  aggregate  wealth  of  consufiiable 
necessaries  of  life,  but  so  loDg  as  this  aggregate  wealth  fails 
to  be  increased  per  capita  per  year,  Strikes  cannot  inoreaae 
the  real  vxtgee  or  the  purchasing  power  of  a  day's  labour  of 
aU  wage-earners.  In  a  word  they  cannot  divide  more  than 
what  has  actually  been  created  or  produced,  although  the 
nominal  rates  of  wages  and  nominal  prices  of  commodities  may 
both  be  raised  to  any  extent  without  real  benefit  to  anyone. 

To  secure  a  general  nominal  rise  of  wages  in  all  branch^es 
of  labour  would  further  have  the  immediate  effect  of  lowering 
once  more  the  reai  wages  of  those  who  already  had  effected 
for  themselves  an  advantage  by  successful  combination  or 
Strikes.  This  may  seem  hard  to  believe  by  many  who  have 
not  taken  the  trouble  to  discern  the  fundamental  distinction 
which  exists  between  real  wages — which  alone  can  improve 
the  workman's  condition — and  nominal  wages,  which,  if  raised 
ever  so  high,  in  all  branches  of  labour,  leayes  the  work- 
man just  in  the  same  condition  as  at  the  beginning. 

But,  directing  the  attention  to  the  fact  that  there  is  an 
important  distinction,  it  may  prepare  the  more  thoughtful  to 
contemplate  that  there  is  something  underlying  these  terms 
which  they  would  do  well  to  understand,  for  it  cannot  be  too 
often  asserted  that  Strikes  might  possibly  raise  the  nominal 
wages  of  workers  all  round  a  hundred-fold,  and  yet  result  in 
the  positive  lowering  of  the  real  wages  of  all  workmen  who, 
by  means  of  organisation,  hitherto  have  succeeded  in  bettering 
their  condition  as  compared  with  their  less  perfectly  organised 
fellow-wage-earners.  It  is  the  failure  to  recognise  the  essen- 
tial difference  between  real  and  nominal  wages  that  renders 
futile  the  many  schemes  of  sentimentalists,  which  have  for 
their  object  the  laudable  design  to  improve  the  condition  of 
the  people. 

Kbal  and  Nominal  Waqes. 

No  one  has  more  clearly  defined  the  nature  of  real  and 
nominal  wages  than  Mr.  Gkorge  Qunton,  in  his  admirable 
work  "  Wealth  and  Progress."  He  states  (p.  74) :  "By  real 
wages  is  meant  the  actual  amount  of  wealth  (social  well-being) 
obtainable  by  a  day's  labour.  Bj  nominal  wages  is  meant  the 
amount  of  money  obtainable  by  a  day's  labour."  In  other 
words  real  wages  means  tbe  actual  purchasing  power  of  a 
day's  labour,  while  nominal  wages  may  or  may  not  always 
afford  a  correct  index  of  the  comparative  purchasing  powers 
of  a  day's  labour.  For  example,  in  England  the  minimum 
supply  of  the  necessaries  of  life  for  a  workman  and  his 
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family  for  one  day  may  be  necored  by  a  nommal  expenditure 
of  48.  in  money.  If  his  nominal  or  money  wages  for  a  day 
of  nine  hoard  be  58.  then  the  purchasing  power  of  his  real 
wages  for  one  day's  labour  is  equivalent  to  the  command  over 
1  l-Sth  days  of  the  necessaries  of  life.  If  the  same  necessaries 
exactly  in  America  cost  a  nominal  or  money  value  of  6s.,  it 
follows  that  a  nominal  or  money  wage  of  78.  2'4d.  for  a  nine 
hours  day  in  America  would  only  have  the  same  purchasing 
or  real  wages  value  as  the  nominal  or  money  wage  of  5s.  per 
day  in  England. 

Now,  as  it  can  be  shown  that  the  nominal  cost  of  a  day's 
labour  mainly  determines  the  ultimate  nominal  cost  of  the 
commodity,  product,  or  service  related  to  that  effort,  it 
follows  that  if  nominal  foagea  all  round  were  arbitrarily  raised 
20  per  cent,  without  actually  increasing  products,  it  would 
inevitably  result  in  raising  the  nominal  prices  of  commodities 
or  necessaries  all  round  to  the  same  extent,  and  thus  leave 
the  purchasing  power  or  reed  wages  of  the  labourer  in  the 
same  position  as  at  first. 

It  has  been  purposely  assumed  that  this  effect  would  only 
be  brought  about  where  the  arbitraxy  increase  to  nominal 
wages  was  equally  spread  over  all  classes  of  wage-earners ; 
for  it  is  not  denied  that  an  arbitrary  increase  to  nominal  wages 
if  restricted  to  a  few  industries  might  increase  both  the 
nominal  and  real  wages  of  these  trades ;  but  in  all  such  eases 
it  would  be  obtained  by  a  proportionate  decrease  of  the 
purchasing  power  or  real  wages  of  every  other  class  in  the 
community  who  wore  obliged  to  purchase  the  products  so 
•enhanced  in  price  of  the  various  industries  who  succeeded  in 
having  the  nominal  wages  so  raised.  It  is  the  consimiers  of 
products  or  services  who  would  ultimately  lose  by  the 
advantage  gained  by  the  industries  whose  wages  were 
nominally  raised,  and  not  the  capitalists  and  employers  who 
directly  were  obliged  to  advance  the  nominal  wages. 

It  is  only  under  such  restricted  circumstances  where  Strikes 
could  really  benefit  any  industry  by  raising  real  wages.  They 
would  of  necessity  fail  to  raise  real  wages  if  the  nominal 
wages  of  every  class  were  raised  by  the  same  percentage  of 
increase  as  has  already  been  explained.  Unfortunately  the 
workers  in  many  industries  whose  labour  is  worst  paid  {e.g.^ 
seamstresses  and  agricultural  labourers)  lack  organisation,  and 
thus  fail  to  improve  their  position  among  other  labourers, 
although  the  nominal  cost  of  the  necessary  satisfactions  of 
life  is  the  same  to  them  as  to  the  better  pud  wage-earners. 
But  here  again  it  must  be  borne  in  mind  that  any  increase  in 
real  wages  gained  by  them  by  the  nominal  raising  of  wages 
could  only  be  secured  where  the  nominal  increase  to  wages  is 
restricted  to  a  few  industries.  This  is  made  all  the  more 
apparent  when  we  try  to  estimate  (however  roughly)   the 
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composition,  numbers,  and  nominal  earnings  of  the  yarioua 
classes  of  any  Society. 

It  is  impossible  witb  our  present  knowledge  to  gauge  all 
such  conditions  accurately,  but  if,  for  example,  we  divided 
all  Breadwinners — ^Eicb  and  Poor — ^into,  say,  five    distinct 


groups,  thus — 

ASSUMED 

PBOPOBTIOK. 

1.  Upper  Class  Eich,  say 

2.  Middle  Glass 

1  per  cent,  of  Breadwinners. 

...      6        „ 

•) 

3.  Higher  Industrial 

... 

and  Artisan          „ 

...     16        „ 

99 

4.  Middle  Industrial    „ 

...     20        „ 

99 

6.  Lower  Industrial    „ 

...     69        „ 
100 

99 

If,  further,  the  total  satisfactions  secured  per  day  amounted 
to  JS33  6s.  per  100  Breadwinners, and  were  divided  as  follows: — 
viz.:  for  the  1st,  408.;  2nd,  208.;  3rd,  10s.;  4th,  7s.;  5th,  48., 
we  may  ask — What,  then,  would  be  the  effect  upon  all  if  the 
satisfactions  were  equally  distributed  according  to  the  day's 
labour,  disregarding  the  nature,  quality,  or  quantity  of  tiie 
work  or  service  performed  bj  the  various  classes?  Some 
indication  of  the  effect  that  would  be  produced  is  shadowed 
forth  in  tbe  following  table : — 

p^^.  SATOPACTIOWSPBRDAT   gatZSSlOM 

centage  Aasamed  if  equally  Increase  or 

pro-  eziatiiig  TotaL  difltribatea.   decreaae 

portion,     proportion,  a.  a.  per  oenk 

1.  Upper  Class  Rich 1     @  40s.  40  6-66  — 8S-8 

2.  Middle  Class 6      (^  20s.  100  SS'SO  — 60-7 

8.  Higher  Indnstrlal  A  Artizan    16     ®  lOs.  150  90-90  —  83*8 

4.  Middle  Industrial 20     @  7s.  140  188-20  ~  4*8 

6.  Lower  Industrial                ..    69     @  4b.  286  8921M  +  06'& 

Total  oe  Mean   ...   wo  e-ees.       eee  eee  

From  the  preceding  table  it  would  appear  that  if  all  classes 
shared  equally  in  the  satisfactions  assumed  to  be  created  by 
the  aggregate  labour  of  men,  only  the  lowest  would  receive  a 
positive  increase,  while  the  four  higher  would  lose  a  con- 
siderable per  centage,  amounting  to  a  decrease  from  4'^  per 
cent,  in  the  Middle  Industrial  to  83'  per  cent,  in  the  Upper 
Glass  Bich  share.  Even  the  Higher  Industrial  and  Artizan 
Class,  who  often  dream  that  a  redistribution  of  wealth  would 
be  to  them  of  untold  advantage,  would,  as  shown,  probably 
lose  33'  percentage  of  their  present  allotted  share  of  created 
satisfactions  if  the  world's  created  wealth  were  equally 
distributed  among  all  men. 

This    equality    of    distribution    is    the   dream  of  many 

Note.  —  Indicates  Decrease.  +  Increase. 
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Socialists,  whose  present  share  of  the  satisfactions  of  life 
would  certainly  have  to  be  lowered,  not  raised,  if  their 
yisionarj  schemes  could  be  carried  into  effect. 

In  conclusion  it  seems  only  too  true,  as  asserted  by  Mr. 
Gunton,  "  That  nothing  can  improve  the  social  condition  of 
the  masses,  whether  it  raises  nominal  wages  or  not,  which 
does  not  increase  the  general  rate  of  real  wagfis,  the  degree 
of  which  may  be  universally  taken  as  the  accurate  measure  of 
social  progress;"  and,  "there  are  no  economic  means  by 
which  the  material  condition  of  the  masses  can  be  per- 
manently improved  which  do  not  tend  to  increase  the 
aggregate  production  of  wealth  per  capita."  Invention^ 
increasing  command  over  the  forces  of  nature,  thrift,  and 
industry  can  alone  accomplish  this.  Schemes  of  Distribution 
and  Strikes  for  higher  nominal  wages  must  end  in  failure 
and  disappointment,  so  fiur  as  the  great  masses  of  men  are 
concerned. 

It  would  be  well  for  capitalist  and  wage-earner,  employer 
and  employed — ^whose  interests  as  producers  and  consumers 
are  almost  identical — that  when  matters  requiring  adjust- 
ment are  proposed,  there  should  be  greater  facilities  afforded 
in  the  Councils  of  both  interests  for  securing  a  friendly 
settlement.  So  long  as  high-handed  action  on  either  part  bars 
the  way  to  the  friendly  conference  of  acknowledged  represent 
taiivea  (except  after  the  bitterness  and  friction  of  an  indus- 
trial war),  so  long  will  the  unsatisfied  claims,  the  suspicions 
and  misunderstandings  of  both  parties,  result  in  injury  to- 
both ;  and  to  the  absence  of  these  facilities,  mainly,  may  be 
attributed  the  most  disastrous  of  all  such  evils,  viz. 
Strikes. 
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€AN  StotKES  REALLY  IMPEOVE  THE  CONDITION 
OF  THE  MASSES? 

By  a.  J.  OoiLVT. 

The  question — the  very  serious  and  practical  question  raised 
in  Mr.  Johnston's  late  interesting  paper  is  this — Can  the 
toiling  mass.eB  really  improve  their  condition  b^  these  incessant 
and  unhappy  Strikes,  or  are  they  only  beating  their  hands 
against  the  iron  bars  of  inexorable  Economic  Law  P 

That,  at  any  rate,  whether  it  exactly  represents  what  Mr* 
Johnston  meant  or  not,  is  the  great  question  of  the  day ;  and 
it  seems  a  very  plain  question.  Yet,  plain  as  it  seems,  one  or  two 
other  questions  appear  to  have  got  rather  mixed  up  with  it  which 
are  no  part  of  it  all.  For  instance,  the  question  is  not  whetiier 
if  all  nominal  inames  were  raised  teal  incomes  would  be  raised 
too,  and  that  if  everybody  had  twice  as  many  shillings,  other 
things  being  unaltered,  everybody  would  be  twice  as  well  off. 

G^ie  most  ignorant  striker  aoes  not  imagine  this  for  a 
moment.  He  understands  perfectly  well  that  the  increased 
pay  that  he  expects  to  get  must  come  out  of  somebody  else's 
pocket.  Neither  is  the  question  whether  "men  can  divide 
amongst  themselves  more  than  is  created  or  produced."  Of 
course  not.  We  might  as  well  be  asked  to  debate  whether  2 
and  2  could  make  5.    G^iat  is  not  the  great  Strike  question. 

Briefly  summarised,  the  proposition  placed  before  us  in  Mr. 
Johnston's  paper  is  that  strikes,  if  carried  out  on  any  extended 
scale,  must  fail,  because  a  mere  increase  of  nominal  wages, 
unaccompanied  by  any  increase  in  production,  cannot  really 
improve  the  condition  of  the  masses.  The  aim  of  this  paper  is 
to  show  that  it  can.  The  proposition  indeed  ought  to  be 
reversed  and  stand  thus: — ^No  increase  of  production  can 
improve  the  condition  of  the  masses  unless  accompanied  by  an 
increase  of  nominal  wages.  The  nominal  wages  are  the  main 
thing,  because  it  is  not  an  increase  of  production,  but  an 
alteration  of  distribution  that  is  aimed  at. 

What  we  are  concerned  with  is  an  increase  of  wa^es^  that 
is,  of  the  income  of  the  mtuses :  of  the  lower  10  millions  whose 
toil  is  the  active  factor  that  produces  all  wealth,  not  of  the 
upper  10  thousand  who  in  some  mysterious  way  manage  to  get 
nch  upon  that  toil. 

Society,  in  the  view  of  the  masses,  may  be  roughly  divided 
into  3  classes : 

(a.)    Those  who  derive  income  absolutely  without  any  effort  of 
their  own,  and  consequently  from  the  efforts  of  other 
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people.      Of  these  are  reoeivera  of  ground  rent,  holders 

of    state    bonds,    money    lenders,    shareholders    in 

companies,  and  so  on. 

(b.)    Those  who  do  contribute  some  effort,  but  effort  absurdly 

disproportionate  to   the   income    they    receive.    For 

example,  the  manufacturer  who  makes  some  thousands 

a  year  by  onl^  some  4  or  5  hours  attention  to  business 

a  day,  while  his  factory  hands  only  get  £1  a  week  or  so 

for  some  ten  hours  work  a  day. 

.  (c.)    Lastly  come  the  toiling  masses  who  bear  practically  th& 

whole  burden  and  heat  of  production,  and  yet  gain  but 

a  mere  subsistence.    This  last  class  thinks  that  the  two 

first  classes  eet  much  more  than  their  fiEur  share,  and  it 

strikes  in  order  to  make  them  disgorge.   A  strike,  then, 

is  a  morement  of  the  underpaid  against  the  overpaid. 

Whether  the  two  first  classes  do  really  set  more  thim  their 

dud  is  a  matter  that  we  have  nothing  to  do  with  at  present. 

We  are  not  concerned  with  tbe  ethics  of  the  question.    All  we 

have  to  enquire  is,  not  whether  strikes  ought  to  succeed,  but 

whether  they  eon. 

In  the  primary  industries,  that  is  in  those  which  are 
concerned  in  extracting  or  producing  the  raw  materials  of 
wealth  from  the  land  (as  in  sgriculture  and  mining),  where 
certain  lands  only  are  suitable  for  the  purpose  (as  for  instance 
fertile  lands  for  agriculture,  and  mineral  lands  for  mining),  and 
the  intending  users  are  much  more  numerous  than  the  owners, 
there  is  keen  competition  for  possession  of  such  lands,  and  the 
competitors  run  jeach  other  up  in  rent  In  all  such  industries 
every  increase  of  wa^es  will  come  out  of  the  rent.  For  rent 
(or,  at  any  rate,  that  portion  of  it  which  we  are  now 
concerned  with)  is  simply  the  surplus  which  remains  after- 
paying  working  expenses  and  tenants'  "  ordinary  profit ;"  and 
every  rise  in  the  expenses  or  fall  in  the  profits  will  reduce  the 
rent  proportionately.  Take  agriculture.  In  every  lease  the 
rate  of  wages  and  the  price  of  produce  is  tacitly  accepted  on. 
both  sides  as  the  basis  of  the  whole  calculation;  and  both 
kndlord  and  tenant  understood  quite  clearly  that  if  wages  rise 
or  prices  fall,  not  as  a  mere  fluctuation,  but  with  every 
appearance  of  ''settled  weather,*'  the  rent  will  have  to  be 
re*adjusted  at  the  first  opportunity.  But  royalties  on  minerals 
are  but  rent  under  another  name,  and  are  determined  by 
exactly  the  same  calculations.  Think  what  a  vast  area  of 
industry,  and  how  great  a  body  of  workers  are  represented  in 
this  category !  It  includes  the  raising  of  every  description  of 
crop,  and  all  grazing,  dairying,  and  many  other  products ;  also 
all  coal,  iron  and  metal  of  all  sorts,  building  stone,  slate,  lime, 
china,  and  brick  clay,  and  minerals  too  numerous  to  mention, 
in  aU  which  every  mcrease  in  the  cost  of  the  working  will 
come  out  of  the  rent.    It  covers  also  not  only  all  those  wha 
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are  actuallj  on  the  land,  but  all  who  aro  directly  or  indirecUy 
engaged  iu  providing  the  appliances  or  placing  the  product  in 
the  market,  A  strike  of  the  seamen  who  carry  the  coal,  or  of 
the  artificers  who  make  the  mining  appliances,  will  ttJl  on  the 
landlord  as  surely  as  will  a  strike  of  the  actual  miners,  and  for 
the  same  reason,  viz. :  that  it  increases  the  cost  of  placing  coal 
in  the  market,  and  so  leaves  a  less  surplus  available  for  rent. 
In  every  department  of  industry,  then,  which  is  concerned  in 
supplying  the  raw  material  of  wealth  firom  the  land,  every 
enforced  rise  of  wages  will  be  dear  gain  to  the  labourer,  because 
the  loss  wiU  fall  upon  the  landlord,  and  ttay  there. 

But  in  the  secondary  industries ;  in  those  industries  which 
are  concerned,  not  in  extracting  the  raw  materials  of  wealth 
from  the  land,  but  in  working  up  and  distributing  those 
materials  (as  in  manufactures  and  commerce),  in  wmch  the 
land  is  not  an  active  factor,  so  to  speak,  in  tne  work,  but  is 
reauired  only  as  a  site,  one  site  doing  (within  certain  limits)  as 
well  as  another,  where  consequently  trade  competition  is  not 
for  possession  of  the  land  but  for  custom,  and  the  competitors 
run  each  other  down  in  price  instead  of  naming  each  other  up 
in  rent.  In  all  these  industries  increased  wages  will  sig^iify 
increased  price  of  goods. 

But  these  goods  again  are  of  two  kinds,  those  which  the 
masses  consume,  and  those  which  they  do  not.  On  those  which 
they  do  not  consume  no  increase  of  price  will  afiect  them. 

Few  people  realise  how  vast  a  proportion  of  the  industry  of 
a  rich  country  like  England  is  concerned  in  providing  luxuries 
and  enjoyments  for  the  rich.  Taking  goods  only,  and 
putting  mere  services  aside,  one  has  onl^  to  walk  down  the 
street  glancing  in  at  the  goods  displayed  in  the  shop-windows 
to  see  that  the  greater  part  consists  of  goods  quite  out  of 
reach  of  the  masses,  and  in  which  consequently  no  increase  of 
price  will  concern  them.  The  butchers  and  bakers,  the 
grocers  and  the  clothiers,  are  the  chief  shops  which  the  masses 
deal  with,  and  even  in  these,  in  the  two  latter  at  any  rate,  the 
greater  quantity,  whether  measured  in  variety  or  in  value, 
consists  of  articles  of  luxury  available  only  to  the  well-to-do ; 
while  in  many  shops  the  display  exhibited  contains  hardly  a 
single  article  within  reach  of  the  poor. 

In  all  those  commodities,  then,  which  the  underpaid  do  not 
consume,  the  loss  due  to  increased  wages  will  fJEul  upon  the 
overpaid,  and  stay  there^  again  leaving  the  whole  net  gain  to 
the  labourer. 

Lastly  we  come  to  those  goods  which  the  masses  do  consume, 
and  which  will  rise  in  price.  Here  the  strikers  will  suffer  a 
loss,  but  the  loss  will  not  equal  the  gain  even  on  these  goods. 
In  the  case  of  primary  products,  such  as  food,  the  greater 
part  of  the  loss  aue  to  increased  wa^es  wiU,  as  we  have  seen, 
be  deducted  from  the  rent  instead  of  added  to  the  price. 
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In  the  case  of  secondarj  products,  manufactured  goods,  as  saj 
for  example  hoots,  the  cost  will  be  added  to  the  boots ;  but  it 
will  not  De  all  piled  upon  the  labourer's  boots,  the  boots  of  the 
overpaid  will  bear  their  share.  If  in  consequence  of  a  boot- 
makers* strike  an  increase  of  £1,000  in  wages  had  to  be  paid 
for  a  given  turn  out  of  boots,  then  £1,000  would  have  to  be 
added  to  and  distributed  amongst  that  turn  out  of  boots ;  the 
overpaid  would  have  to  bear  all  the  added  cost  that  accrued  to 
their  boots,  leaving  the  underpaid  to  bear  that  part  onlj  which 
•accrued  on  their  boots ;  and  the  share  that  the  overpaid  will 
have  to  bear  on  their  boots  is  not  to  be  measured  merely  bj 
their  numbers,  for  the  boots  used  bv  a  rich  man  are  generally 
much  dearer,  representing  a  good  deal  more  labour  than  the 
boots  used  by  a  poor  man. 

To  sum  up  so  far,  let  us  express  the  argument  in  figures ; 
not  pretendmg  for  a  moment  that  the  figures  are  even  approxi- 
mately correct,  but  simply  to  illustrate  our  meaning. 

Suppose  then  that  in  consequence  of  a  series  of  concerted 
strikes  among  the  whole  class  of  labourers  wages  generally 
were  increased  by  £30,000  a  month,  we  might  say  that — 

10,000  would  be  taken  off  rent  instead  of  added  to  price. 

10, 000  more  would  be  added  to  price,  but  to  price  only  of 
goods  which  the  strikers  did  not  consume. 

And  of  the  remaining  10,000,  i  (or  200)  would  be  paid  by 
the  richer  classes  who  consumed  their  share  of  such  goods, 
leaving  only  8,000  to  be  borne  by  the  strikers  on  their  share. 

The  profit  and  loss  account  to  the  strikers  would  then  stand 
thus — 

Taken  out  of  rent  and  added  to  wages       . . .     10,000 

Levied  on  rich  purchasers  of  luxuries  and 
added  to  wages     10,000 

Levied  on  necessaries  and  small  comforts  and 
added  to  wages      10,000 

Total      30,000 

Deduct  increased    price  on    strikersT[own 
purchases ...      8,000 

Net  gain  to  the  strikers 22,000 

It  is  said,  however,  that  if  the  unper  classes  lose  so  much 
there  must  be  so  much  the  less  employment  for  labour,  and  so 
the  loss  will  come  round  to  the  labourer  after  all. 

There  will  be  no  less  employment. 

For  why  will  the  upper  classes  have  got  so  much  less? 
Simply  because  the  lower  class  has  got  so  much  more.  It  is 
not  a  loss  but  a  mere  transference  of  employing  power.  What 
the  masses  want  more  money  for  is  to  spend  it,  and  they  can 
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only  spend  it  in  purchasing  goods  and  hiring  services  just  as 
the  upper  class  did.  They  will  in  short,  to  the  extent  of  the 
transterence,  be  employed  by  each  other  instead  of  by  their 
old  employers. 

My  time  being  limited,  I  ha^e  been  obliged  to  state  my  case 
in  broad  outline,  without  going  into  details  and  qualifications,, 
but  there  are  one  or  two  such  qualifications,  real  or  apparent, 
that  we  may  have  time  to  glance  at. 

1.  There  is  of  course  a  limit  to  the  rise  of  wages.    The 

labourer  cannot  earn  more  than  his  labour  produces.. 
But  this  limit  is  a  long  way  ofi*;  what  the  labourer 
actually  gets  is  a  very  small  portion  of  what  his  labour 
really  produces;  and  the  question  before  us  is  not 
whether  there  is  such  a  limit,  or  how  far  off  it  is,  but 
whether  strikes,  as  strikes,  can  under  present 
circumstances  really  improve  the  labourer's  condition  or 
not. 

2.  It  will  be  said  that  the  fall  of  rent  which  we  haTe  predicted 

will  throw  some  lands  out  of  use,  and  so  actually 
diminish  the  total  production  of  wealth.   That  is  to  say,, 
that  land  that  now  yields  current  wages  to  labourers, 
and  profit  to  employers,  but  only  a  small  surplus  for 
rent,  will  then  yield  no  rent  at  all ;  in  which  case  the 
landlord  will  withdraw  such  land  firom  use  and  devoto 
it  to  his  own  amusement,  say  for  sport. 
Well,  that  opens  up  a  question  about  which  you  will  bear 
more  before  long,  viz. :  the  question  whether  a  man  whoclaima 
to  be  sovereign  lord  and  master  of  a  certain  portion  of  the 
earth's  surface  shall  be  allowed  deliberately  to  prohibit  all 
productive  industry  on  that  area,  to  forbid  willing  labourers 
from    working,    and    enterprising  capitalists  from  investing 
merely  because  such  enterprise  will  not  yield  blackmail  to  him, 
as  well  as  profit  and  wages  to  the  workers. 
But  passing  that  by,  I  wotdd  point  out : 
1.  That  a  more  equitable  distribution  of  the  produce  of  labour 
is  a  boon  so  great  in  itself  as  to  be  weU  worth  some 
cost,  and  that  we  need  not  be  dissatisfied  because  less 
luxuries  are  produced  for  the  few  very  rich,  if  more 
comforts  are  provided  for  the  many  poor;   not  even 
though  the  loss  in  value  on  the  luxuries  exceeds  the 
gain  in  value  on  the  comforts. 
2«  That  it  is  only  the  very  worst  lands  that  will  be  withdrawn, 
and  the  loss  through  the  withdrawal  of  these  worst 
lands  will  be  more  than  compensated  by  the  more 
effective  utilisation  of  the  better  lands ;  for  these  better 
lands  will  now  be  tilled  by  better  paid  men,  and  well 
paid  labour  is  more  effective  than  baaly  paid  labour. 
Allow  me  here  to  quote  a  short  extract  on  the  advantage  of 
high  wages. 
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'*  But  high  wages  are  not  oaly  a  sign  of  progress,  thej  are 
also  a  factor  of  progress,  and  this  in  three  ways : — 

1.  When  the  labourer  is  well  paid  he  becomes  more  in- 
telligent and  skilful,  more  self-respecting,  a  better  man  all 
round.  I  do  not  mean  that  wherever  the  labourer  is  poorlj 
paid  he  is  dull,  unskilful,  immoral,  and  that  wherever  he  is 
highly  paid  he  is  all  that  he  ought  to  be ;  for  many  agencies 
go  to  the  making  of  character  besides  the  rate  of  wages. 
But  I  mean  this :  that,  given  any  labourer  of  the  character 
that  he  is,  however  produced,  higher  wages  will  make  him 
better,  not  worse — more  efficient,  not  less. 

2.  High  wages  induce  clever  men  to  invent,  and  compel 
slow  men  to  adopt  labour-saving  contrivances  of  all  sorts, 
and  so  add  to  the  productiveness  of  labour.  Employers  do 
not  bother  themselves  about  inventions  where  labour  is  dirt 
cheap.  In  the  making  of  the  Suez  Canal,  the  sand  was  ex- 
cavated with  common  hoes,  and  carried  out  on  women's  heads, 
though  steam  excavators  and  elevators  were  well  known,  and 
would  have  saved  nine-tenths  of  the  labour.  But  the  labour 
wasn't  worth  saving — to  the  contractors.  Improved  appliances 
in  agriculture  are  in  much  more  general  use  in  America  and 
Australia,  where  wages  are  high,  and  because  they  are  high, 
than  in  England;  and  more  in  use  in  England  than  on  the 
Continent,  for  similar  reasons. 

3.  High  wages,  like  free-trade,  help  to  weed  out  weak 
industries,  and  to  concentrate  labour  where  it  is  most  effective, 
as  already  pointed  out."  • 

It  may  be  said  again  that  the  increased  price  referred  to  of 
goods  consumed  only  by  the  upper  classes  will  diminish  the 
consumption,  and  that  to  that  extent  the  labourer  will  fail  to 
shift  the  burden  of  his  increased  wages  on  to  the  rich  consumer. 
G-ranted.  But  the  etfect  of  this  would  merely  be  to  diminish 
the  successfulness  of  strikes,  and  the  question  before  us  is 
simply  whether  strikes  when  they  are  successful  can  really 
improve  the  labourer's  position.  I  have  tried  to  show  that  they 
can.  It  is  for  the  present  company  to  decide  for  themselves 
whether  I  have  succeeded. 

*  Bxtmct  of  a  paper,  "Land  NatfonaUaation/'  hj  the  author  (teprinted  \\j  per- 
mission), from  the  Co-operatire  Wholesale  Societies'^  Annual,  1890,  and  issued  by  the 
Xand  Nationalisation  Society :  Manchester,  1890. 
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GENERAL  INCBEASE  OF  WAGES  FALLS  UPON 
CONSUMERS  OF  PRODUCTS,  AND  IN  NO  WAT 
ENCROACHES  UPON  RENT  OR  PROFITS  OF 
CAPITALISTS. 

By  R.  M.  Johnston,  F.L.S. 

Different  obseirers  standing  at  different  points  of  view  in 
the  midst  of  many  complex  problems  are  hardly  ever  likely 
to  concur  in  each  others  conclusions  if  their  respective  views 
are  limited  to  a  few  isolated  facts,  belonging  to  but  still 
forming  an  insignificant  part  of  the  whole  series  of  facts 
upon  which  the  true  solution  of  the  complex  problem  depends, 
ifach  observer  under  such  conditions  may  arrive  at  opposite 
conclusions,  which  may  be  perfectly  consistent  with  the 
fragmentary  data  upon  which  they  respectively  rest,  and 
yet  be  altogether  wrong  and  inconsistent  when  correlated  with 
the  more  important  series  of  co-efficients  which  were  over- 
looked or  ignored. 

The  conclusions  of  even  the  most  extended  observations 
may  also  be  consistent  with  the  data  upon  which  they  are 
based,  and  yet  be  altogether  inconsistent  with  the  truth,  if 
the  data  themselves  be  inaccurate.  Further,  there  are 
always  some  points  so  difficult  of  solution  that  only  the 
powerful  restraint  of  a  particular  habit  of  mind  or  training  can. 
prevent  ones  sympathetic  leanings  from  leaping  the  gap  to 
the  goal  desired  in  preference  to  the  wiser  course  of  making 
further  exploration  or  waiting  for  further  gleams  of  light. 

These  observations  are    necessary    when  called  upon  to 
review  the  arguments  of  Mr.  Ogilvy,  in  so  far  as  they  are 
supposed  to  touch  upon  my  former  paper  on  Strikes  and 
their  In£uence  upon  Wages.    It  affords  me  great  pleasure 
to  find  myself  in  agreement  on  so  many  points  with  one 
like  Mr.  Og^vy,  whose  well-known  generous  sympathies  for 
the  amelioration  of  the  condition  of  the  masses  of  the  people 
must  command  the  respect  of  all  right  thinking  person'' 
We  are  substantially  in  agreement  in  the  view  stated  by 
in  my  former  paper,  that  "  A  strike  may  be  the  means  of  si 
cessuilly  raising  the  status  of  some  branches  of  labour  tha 
are  comparatively  under-paid  or  over-worked ;  it  may  raise 
the  real  toagee  of  a  particular  country  or  locality  which  for- 
merly laboured  under  the  average  remuneration  of  other 
countries ;  it  may  be  the  means  of  forcing  the  capitalist  or 
employer  to  give  a  fairer  or  larger  share  of  the  profits  of  capital 
and  labour — t.e.,  machinery,  plant,  skill,  and  labour — but  from 
the  very  nature  of  the  common  source  of  all  profit  and  wages, 
viz.,  the  current  products  created  by  the  combined  services 
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of  capital  (instruments)  and  labour,  strikes  cannot  raise  the 
real  wage  of  all  wage-earners." 

In  other  words,  it  is  possible  to  regulate  and  alter  the  dis- 
tribution of  the  aggregate  wealth  of  consumable  necessaries 
by  means  of  strikes. 
'  So  far  there  is  a  substantial  agreement  between  us. 

It  is  in  the  following  statement  made  by  me  wherein  our 
views  are  in  diametrical  opposition,  viz.: — (1.)  "  It  is  not  denied 
that  an  arbitrary  increase  to  nominal  toageSf  if  restricted  to  a 
few  industries,  might  increase  both  nominal  and  real  wages 
of  these  trades ;  but  in  all  such  cases  it  would  be  obtained  by 
a  proportionate  decrease  of  ihe  purehaeing  powers  or  real  loages 
of  every  other  claes  in  the  community  who  were  obliged  to  pur- 
^haee  the  products  enhanced  in  price  of  the  various  industries 
who  succeeded  in  having  the  nominal  wages  so  raised"  and 
more  especially  is  the  fundamental  difference  between  us 
set  forth  in  the  next  paragraph  used  by  me,  viz.: — (2.)  "  It 
is  the  consumers  of  products  or  services  who  would  ultimately 
lose  by  the  advantage  gained  by  the  industries  whose  wages 
were  nominally  raised,  and  not  the  capitalists  and  employers 
as  such  who  direcUy  were  obliged  to  adoance  the  nominal  uxiges" 
And  again,  we  are  diametrically  opposed  in  relation  to  the 
following  observations  of  Mr.  Gunton's,  with  which  I  am 
completely  in  accord.  (3)  *'  That  nothing  can  improve  the 
social  condition  of  the  masses,  whether  it  raises  the  nominal 
wages  or  not,  which  does  not  increase  the  general  rate  of  real 
wages  (t.c,  purchasini?  power)  the  degree  of  which  may  he 
universally  taken  as  the  accurate  measure  of  social  progress" 
and  **  there  are  no  economic  means  by  which  the  material 
condition  of  the  masses  can  be  improved  which  do  not  tend 
to  increase  the  aggregate  production  of  wealth  per  capita." 
And  these  differences  between  us — as  regards  the  means  by 
which  alone  the  condition  of  the  masses  can  be  improved — are 
finally  summarised  by  me  in  the  statement:  "Invention, 
increasing  command  over  the  forces  of  nature,  can  alone 
accomplish  this.  Schemes  of  distribution  and  strikes  for 
higher  nominal  wages  must  end  in  failure  and  disappointment, 
-so  far  as  the  great  wrasses  of  men  are  concerned,^* 

In  opposition  to  these  three  statements  Mr.  Ogilvy  makes 
the  following  observations,  to  all  of  which  I  am  sorry  to  give 
a  categorical  No ! 

(1)  That  "  No  increase  of  production  can  improve  the 
condition  of  the  masses  unless  accompanied  by  an  increase  of 
nominal  wages." 

(2)  *'  In  the  primary  industries,  that  is  those  concerned  in 
extracting  or  producing  the  raw  materials  of  wealth  from  the 
land  (as  in  agriculture  and  mining),  every  increase  of  wages 
will  come  out  of  the  rent ;"  and  again,  *'  Every  department  of 
industry  ( including  carriers  by   sea  and   land )   which  is 
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concerned  in  supplying  the  raw  material  of  wealth  from  the 
land,  every  enforced  rise  of  wages  will  be  clear  gain  to  the 
labourer,  because  the  loss  will  fall  upon  the  landlord,  and  stay 
there." 

It  is  remarkable  that  Mr.  Ogilvy's  usual  penetration 
should  in  these  two  propositions  have  so  far  failed  him  that 
he  did  not  perceive  that  their  support  wholly  rests  upon  old 
economic  £Eulacies  long  since  exploded,  and  discoimtenanced 
by  the  best,  if  not  nearly  all,  modem  economists.  Even  Mr. 
Menry  George  does  not  support  these  old  economic  fallacies^ 
associated  with  "The  Theory  of  Rent"  and  *' The  Wages 
Fund;"  and  yet,  notwithstanding  this,  Mr.  Ogilvy's  con- 
clusions regarding  rent  and  wages  depend  wholly  for 
support  upon  the  resusicitation  of  those  old  fallacies  which 
so  long  darkened  men's  minds  regarding  the  true  theory  of 
rent,  and  the  true  relations  between  rent,  profit,  wages, 
production,  and  prices. 

Thboby  of  Bent. 

"Eicardo's  Law  of  Eent,"  now  almost  imiversally 
accepted  by  economists,  is  so  well  established  by  reason  and 
experience  that  even  Mr.  Henry  Gkorge  is  forced  to  admit 
that  "  its  mere  statement  has  adl  the  force  of  a  self-evident 
proposition."    It  is  thus  set  forth,  according  to  Bicardo : — 

*'  The  rent  of  land  is  determined  by  the  excess  of  its  produce 
over  that  which  the  same  application  can  secure  from  the  least 
productive  land  in  use^ 

Or,  as  stated  more  specifically  by  Mr.  P.  A.  Walker : — 

''  The  rent  of  any  piece  of  land  is  determined  by  the  difference 
between  its  annual  yield  and  that  of  the  least  productive  land 
actuaUy  cultivaied  for  the  supply  of  the  same  market^  under 
epuil  applicaMon  oflabow  a/nd  capUal"  (P.  197, ''  Political 
Economy,"  London,  1887.) 

If  this  be  granted,  we  have  the  following  distinguishing 
elements : — 

Let  B= Excess  of  Produce  over  that  of  the  least  Pro- 
ductive land  actually  cultivated  for  the  supply 
of  the  same  market  under  equal  applications 
of  Labour  and  Capital »  Bent. 

N  =  Produce  of  the  least  productive  land  actually 
cultivated  under  similar  conditions  to  B. 

C  =  Profit  of  Parmer  and  Capitalist. 

W=Nominal  Wages  of  Labourer. 

P  »  Produce  of  Land,  Labour,  and  Capital. 

D  =  Demand  of  Consumers. 

D">= Maximum  Purchasing  Power  of  Consumer. 

]>= Minimum  Purchasing  Power  of  Consumer. 
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P™»Maxixunm  Nominal  Price  of  Prodacts. 
P"'^  Minimum  Nominal  Price  of  Products. 
Then  E+N«P  or  Supply 
C  +  W 


0  +  W 


=P^  or  Price  Maximum. 


Yja    °P"  or  Price  Minimum. 

Now  it  can  be  seen  at  once,  if  these  premises  be  granted, 
that  as  the  application  or  efforts  of  labour  receive  the  same 
reward  whether  engaged  upon  the  least  (N),  or  most  pro- 
ductive land  in  cultivation  (B),  that  any  alteration  in  the  rate 
ot  wages,  ifgeneraJ,  would  not  affect  the  proportion  falling  to 
By  no  matter  whether  the  nominal  wages  rose  or  fell ;  for  B 
(rent,)  is  solely  determined  by  N,  and — excepting  cases  where 
employment  and  area  under  cultivation  are  curtaUed — is  in  no 
way  concerned  with  the  rate  of  wages.  The  surplus,  B  (rent), hM 
not  come  into  existence  as  the  sole  work  of  labour;  for  in  relation 
to  the  laws  which  determine  price  it  is  a  measure  of  the  gift  of 
nature  monopolised  in  the  hands  of  landowners  as  rent.  It 
is  the  fluctuations  of  demand  (D)  which  directly  affect  the 
value  of  products  coming  to  B,  and  not  the  scale  of  wages, 
whether  high  or  low,  so  long  as  the  scale  is  general.  As  about 
52  per  cent,  of  the  breadwinners  in  various  countries  depend 
upon  agriculture  and  pastoral  industries,  it  is  also  clear  that 
if  the  increase  of  their  wages  was  only  local,  or  partial,  the 
condition  of  the  great  mass  of  workers  would  not  be 
improved. 

Gk>ing  back  to  our  analysis  it  follows  that 
B  +  N  =   P  or  produce  of  land,  labour,  and  capital 
or  =  Supply. 

Seeing  that  supply  and  demand  are  among  the  principal 
factors  in  determining  price  or  nominal  value  in  the  market 
and  as  these  are  ever  varying  factors,  it  follows  that  nominal 
value  or  price  ever  fluctuates  with  the  variations  of  (P) 
supply  and  demand  (D).    Thus — 

^+J?     or    g     =     P' or  Price. 

But  the  actual  cost  of  products  being  determined  mainly 
by  the  cost  of  labour  and  machineiy  cannot  fall  below  the 
actual  aggregate  cost  of  the  standard  of  living  for  the 
labourer  and  the  actual  cost  of  maintaining  the  capitalist's 
machines  and  instruments. 

On  the  other  hand,  the  nominal  value  for  products  divided 
between  B  +  O  +  W  cannot  be  increased  much  above  the 
minimum  producing  cost   without  operating  upon  denumd 
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through  the  lowered  purchasing  power  of  the  consumer,  and 
so  producing  a  check,  or  temporary  equilibrium. 

From  this  reasoning  it  follows  that  the  surplus  produce  (fi), 
while  increasing  the  general  store,  and  thus  tending  to  lower 

S rices  to  consumers,  yet  rent  or  earnings  of  landlords  |>0r  9t 
0  not  enter  into  the  market  price  in  any  way,  and  therefore 
do  not  increase  the  price  of  pit>ducts  to  consumer. 

Therefore  it  follows  that  the  ultimate  exchange  price, 
whether  maximum  or  mimimum,  is  wholly  determined  thus : — 

c  -  w  { !  jg":  S.}  -  {P 

How,  then,  can  any  arbitrary  increase  or  decrease  of  W 
affect  B  (rent),  except  in  an  indirect  way,  by  its  effect  upon 
consumer,  who  certainly  would  haTe  his  real  wages  or  pur- 
chasing power  diminished  correspondingly  with  any  arbitrary 
increase  to  the  nominal  wagei  of  W. 

It  can  be  shown,  in  a  similar  way,  that  the  profit  of  the 
farmer,  or  entrepreneur,  and  the  interest  of  Capitalists  are 
determined  solely  by  competition  with  each  other,  and  are  in 
no  way  affected  by  cost  of  machinery  or  wages  of  labour  so  long 
as  these  latter  elements  of  cost  are  common  to  all  competing 
fJBimers,  entrepreneurs  and  capitalists.  In  all  their  enter- 
prises 8uch  charges  plus  their  oifn  profit  (solely  determined  by 
comparative  skill,  enterprise  and  competition)  make  up  the 
final  cost  of  products  which  does  not  stay  with  the  landlord  or 
entrepreneurs,  but  is  passed  on,  ana  wholly  borde  by 
consumers ;  and  therefore  it  is  as  conswrners  (not  as  landlords, 
farmers,  entrepreneurs,  capitalists  or  wage-earners)  that  all 
classes  concerned  in  production  are  affected  by  any  arbitrary 
increase  to  the  nominal  wages  of  the  labourer. 

These  arguments,  while  demonstrating  the  accuracy  of  my 
original  obsenration  that  ''  It  is  the  consumers  of  products  or 
services  who  would  ultimately  lose  by  the  advantage  gained  by 
the  industries  whose  wages  were  nominally  raised,  and  not  the 
capitalists  and  employers  (as  such)  voho  directly  were  obliged 
to  advance  the  nominal  wages^^  they  also  form  a  complete 
refutation  of  Mr.  Ogilvy's  opposing  argument,  tending  to 
show  that  ''  Every  enforced  rise  of  wages  will  he  clear  gain  to 
the  lahourer,  because  the  loss  wUlfall  upon  the  landlord^  and  stay 
there:' 

The  fact  that  rent  forms  no  part  of  the  price  of  agri-^ 
cultural  produce  may  startie  many  who  have  not  given  the 
matter  deep  consideration,  and  although  affirmed  by  me  as  a 
truth,  it  must  not  be  supposed  that  I  take  up  a  singular 
attitude  in  respect  to  this  question  :  for  it  is  the  generally 
accepted  opinion  of  the  ablest  economists  and  thinkers  of  the 
day.  In  proof  of  this  I  need  onlv  cite  one  witness,  Mr.  F.  A. 
Walker,  whose  able  work  on  Political  Economy,  published  in 
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1887,  deals  bo  thorough]?  with  all  Texed  questions  of  this 
character.  At  page  200-201  ("Political  Economy")  he 
-writes : — 

"  From  the  law  of  rent,  as  it  has  been  stated,  we  deduce  the 
yery  important  conclusion  that  rent  forms  no  part  of  the 
price  of  agricultural  produce. 

"  No  proposition  which  the  political  economist  has  occasion 
to  announce  is  so  startling,  at  the  first  hearing,  as  this ;  nor 
does  any  other  contend  against  such  persistent  incredulity. 
And  yet  no  proposition  can  be  more  clearly  established." 

Notwithstanding  what  has  been  said,  it  is  quite  possible, 
and  has  actuall;^  occurred  recently  to  a  large  extent  in 
England,  that  a  rise  of  agricultural  labourers'  wages  there,  or 
what  has  the  same  effect,  the  opening  up  of  large  areas  of 
more  fertile  land,  as  in  America,  or  both  together,  may  have 
the  effect  of  throwing  the  poorer  lands  of  any  one  place  out 
of  cultiyation,  and  thus  directly  diminish  the  value  of  rent 
in  that  place.  This  is  happening  now,  and  for  the  last 
fifteen  years  in  England,  mainly  by  the  influx  of  cheaper 
products  from  the  distant  vast  plains  of  Dakota  and  other 
fertile  areas  of  America.  But  what  does  this  involve? 
Why,  that  for  every  1,000  acres  thrown  out  of  crop  cultivation, 
thereby  diminishing  rent,  about  80  breadwinners,  equal  to  173 
persons,  are  directly  deprived  of  employment.  This  is  the 
only  way  in  which  rent  can  be  injuriously  affected,  but  it  is 
a  process  which  is  equally  disastrous  to  the  local  agricultural 
labourer.  It  is  also,  on  the  other  hand,  advantageous  to  the 
consumer  so  long  as  these  themselves  do  not  form  too  large 
an  element  of  the  general  population;  for  otherwise  their 
cheapened  foods  of  foreign  creation  might  be  more  than 
counterbalanced  by  their  diminished  earnings  as  producers, 
and  thus  operate  unfavourably  upon  their  purchasing  power 
or  real  toagee. 

But  returning  to  the  question  of  rent  and  price,  it  is  clear, 
as  affirmed  by  Mr.  F.  A.  Walker,  "  That  in  the  same  market, 
at  the  same  time,  there  is  but  one  price  for  different  equal 
portions  of  any  (similar  description)  of  commoditv;"  and  ''  We 
have  also  seen  that  the  normal  price  is  fixed  bv  the  cost  of 
producing  that  portion  of  the  supply  which  is  produced  at  the 
greatest  disadvantage.  Apply  these  principles  to  the  case 
in  hand.  England  does  not  raise  all  the  wheat  needed  for 
the  subsistence  of  her  population  (mainly  mechanical  and 
industrial).  Besides  cultivating  the  most  fertile  of  her  own 
fields  she  makes  heavy  draughts  upon  the  United  States, 
France,  Egypt,  Hungary,  India,  and  the  Black  Sea  region. 
For  the  wheat  of  all  these  countries,  however,  so  far  as  it  is 
of  the  same  quality,  there  it  hut  one  price.  That  price  is 
fixed  by  the  cost  of  raising  the  million,  sav  of  bushels,  which 
are  raised  at  the  greatest  disadvantage,  which  means  at  the 
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greatett  diMtanee,  tIz.,  on  the  plains  of  Dakota."  Wheat 
nriaj  be  raised  in  Middlesex  at  an  actual  cost  not  exceeding 
two  shillings  per  bushel ;  but  the  Middlesex  farmer  will  not, 
on  that  account,  sell  his  wheat  below  the  market  price,  saj 
six  shillings  (four  shillings),  which  price  is  fixed,  as  we  have 
seen,  by  the  wheat  from  America.  The  difference,  four 
shillings  (two  shillings?)  is  to  be  profit  for  somebody;  and 
we  will  now  proceed  to  show  •  that  this  bodj  must  be  either 
the  landlord  or  the  tenant,  not  the  agricultural  labourer,  and 
not  the  consumer  of  flour." 

*  Ab  be  afterward!  does—p.  S02. 


To  give  a  more  explicit  illustration  of  the  probable  effects 
of  an  increase  in  nominal  rate  of  wages  and  of  the  process  by 
which  any  increase  in  wages  must  fall  upon  consumers,  and 
not  upon  rent  of  landlord,  or  the  profit  of  the  capitalist  or 
entrepreneur — the  following  table  is  drawn  up.  And  to 
throw  farther  light  upon  the  matter,  let  the  points  be  dis- 
cussed as  if  in  diaologue  between  three  persons,  representing 
— landlord,  builder  and  workman. 
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Let  us,  then,  suppose — as  indicated  in  the  preceding  table 
— that  all  persons  whose  services  are  necessary  to  complete 
the  building  of  dwelling  houses  (from  the  quarrjman  to  the 
house  painter  and  glazier)  succeeded  bj  a  strike  in  having 
their  wages  or  services  raised  20  per  cent.  The  qupstion  at 
issue  between  Mr.  Ogilvj  and  myself  is  involved  in  the 
query: — Out  of  whose  pockets  would  this  20  per  ceuu  be 
derived  ? 
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Mr.  Ogilvj  adopts  the  view  that  it  would  come  out  of  the 
pocket  of  the  ctf/7»to/t>^  or  employer;  and  I  from  a  consider- 
able practical  experience  in  the  building  and  letting  of 
houses,  gained  dunng  five  years  in  a  large  citj,  affirm  that  it 
comes  out  of  neither  employers  nor  waye-eartiere  as  such,  but 
out  of  the  pockets  of  all  persons  who  inhabit  houses,  i  «.,  the 
eontumers  of  houses  so  to  speak.  For  let  us  take  an  instance  of 
the  process  whereby  the  20  per  cent,  increase  ultimately  comes 
to  fall  upon  the  consumere  of  kouseSf  whether  rich  or  poor, 
employer  or  employed,  as  it  is  attempted  to  be  shown  in  the 
following  imaginary  dialogue  between  the  three  persons 
already  referred  to. 

DiALOOUE   BETWEEN   LaNDLOBD   AND  BuiLDEB. 

A, — Capitalist,  a  landlord  of  houses,  deriving  his  income  from 

investing  his  money  in  houses. 
£. — Employer,  a  building  contractor,  who  derives  his  income 
from  his  capital  and  plant  and  his  directing  skill  as  a 
builder  and  organiser. 

A. — My  dear  B,  I  propose  to  build  four  additional  dwelling- 
houses,  similar  to  the  four  which  you  built  for  me  for  J61,600 
two  years  ago  :  1  at  Je500,  2  at  Je400,  and  1  at  JgSOO ;  and  I 
shall  be  obliged  if  you  will  give  me  an  estimate  of  what  you 
will  now  build  four  similar  houses  for  me  in  the  same 
locality. 

jB. — I  shall  be  happy  to  do  so,  but  you  must  be  prepared  to 
pay  a  higher  price,  as  all  building  trade  wages  and  materials 
nave  now  gone  up  20  per  cent. 

A. — What  ?  Do  you  mean  to  infer  that  I  can  afford  to  paj 
the  extra  20  per  cent,  out  of  my  pocket  when  my  average 
profit  hitherto  at  the  old  rates  only  yields  me  5  per  cent,  on 
capital  outlay  in  buildings,  repairs,  taxes  and  other  necessary 
expenses  in  connection  with  letting,  etc.?    It  is  impossible ! 

B, — Well,  there  is  no  help  for  it.  If  you  won't  build  others 
will ;  for  as  the  population  increase  is  not  likely  to  be  greatly 
affected  for  any  length  of  time  by  the  rise  in  the  wages  and 
materials  of  the  building  trade,  more  houses  must  be  built 
by  some  one  or  other. 

A. — That  is  all  very  true,  but  how  can  landlords  afford  to 
build  houses  at  such  prices  at  the  old  scale  of  rental  ? 

^. — Rental  of  buildings,  not  land  rent,  in  all  times  and 
places,  you  are  surely  well  enough  aware,  is  determined  by 
current  rates  and  prices  of  land,  labour,  and  materials,  and 
not  upon  old  rates  of  rental.  Tou  are  no  more  called  upon 
to  let  yonr  houses  at  the  old  rates  of  rental  than  I 
am  to  contract  for  the  building  of  houses  at  the 
old  contract  prices.    In  mj  profession  we  base  our  estimates 
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of  costs,  not  upon  the  old  rates,  but  upon  what  we  infer  the 
rates  of  wages,  money,  and  materials  will  be  on  the  average 
daring  the  time  and  at  the  place  where  the  new  contract  is  to 
be  carried  out ;  and  if  you  are  to  survive  as  a  successful  land- 
lord ^ou  will  have  to  be  guided  by  the  same  unavoidable  com- 
mercial principles. 

A. — But  that  would  only  be  done  by  making  a  corresponding 
increase  in  the  rents  of  houses  ? 

B. — Certainly.  If  competition  hitherto  among  landlords 
obliged  them  to  restrict  their  profits  to  5  per  cent,  on  capital 
outlay,  the  altered  conditions  of  the  labour  market  qffeot  them 
aU  alike,  so  that  all  who  do  not  become  bankrupt  must  earn 
the  same  profit  which  competition  among  landlords  them- 
selves determined  as  a  safe  working  minimum  profit  long 
before  the  recent  rise  of  wages  and  materials  came  about. 
That  means  that  rental  of  houses  must  bear  the  extra  cost  of 
building.  Bents  must  be  raised.  The  occupiers  of  houses 
must  inevitably  bear  the  burden  of  the  increase,  and  as  both 
you  and  I  occupy  houses  we  must  also  pay  additional  rent  as 
occupiers  of  houses.  But  although  we  do  expend  more  of 
our  income  as  occupiers  (>.e.,  consumers)  of  houses,  that  cannot 
affect  our  income  as  derived  from  our  business  concerns  as 
landlord  and  builder. 

-4.— Why  so? 

B. — Because  the  profits  of  either  are  determined,  not  by  the 
wages,  high  or  low,  paid  to  workmen  under  them,  eo  long  as 
they  are  general^  but  upon  the  intensity  of  competition 
between  employer  and  capitalist,  and  other  employers  or 
capitalists  in  the  same  business. 

A, — But  the  workmen  think  that  their  higher  rate  of  wages 
comes  out  of  the  "  Wages  Fund "  of  the  older  economists, 
and  this  is  one  of  the  reasons  why  they  are  so  bitter  Eigainst 
the  employers  or  capitalists  for  absorbing,  as  they  think, 
a  too  great  share  of  the  joint  produce  of  labour  and  capital. 

B. — The  older  economists  are  largely  to  blame  for  the 
present  hostile  attitude  between  the  employer  and  his 
workmen;  for  undoubtedly  this  attitude  is,  in  a  great 
measure,  based  upon  the  mistaken  notion  that  the  increase  in 
wages  is  an  encroachment  upon  the  employer's  share  of 
profit ;  whereas  it  is  in  reality  an  additional  charge  on  the 
values  of  products  affected,  which  is  ultimately  borne  by  the 
consumers  of  the  particular  products. 

A> — But  will  the  workmen  be  satisfied  if  they  comprehend 
this  matter  in  the  light  in  which  you  regard  it. 

B. — Why  should  they  complain  P  They  have  got  their  20 
per  cent,  increase.  But  if  you  are  anxious  to  ascertain  their 
views  let  us  put  the  matter  to  the  test  by  asking  Jones  the 
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Hewer^  one  of  tbe  most  intelligent  of  my  workmen,  who  is 
now  approa<sbing  us. 

A, — Good-day,  Jones,  I  suppose  you  feel  satisfied  with  the 
results  of  your  strike  contest,  which  has  terminated  so  faTOur- 
ably  for  the  workmen  in  your  trade. 

Jones. — Ah,  sir !  we  are  glad  to  have  scored  a  success,  but  it 
has  been  at  a  bitter  cost  to  all  of  us. 

A, — But  surely  with  20  per  cent,  increase  to  your  wages  you 
ought  to  be  fairly  well  satisfied. 

Jones, — Oh,  that's  true  enough,  so  far  as  the  rate  of  wages 
is  concerned,  but  trade  is  now  in  a  very  depressed  state,  and 
as  a  consequence  many  of  our  brother  workmen  are  but  half 
employed,  and  even  if  we  were  all  fully  employed  at  the  better 
wages  now  ruling  it  would  take  fully  ten  months  to  cover  our 
losses  due  to  enforced  idleness  during  the  long  bitter  strike  of 
nine  weeks,  which  brought  us  all  so  much  distress  and  misery. 

A, — Ten  months  do  you  say  ? 

Jone9. — ^Yes,  fully  that,  without  mentioning  the  increased 
cost  of  living,  now  that  the  landlords  are  about  to  raise  our 
rents  by  about  JS6  a  yean 

A, — I  should  like  to  hear  how  you  account  for  your  loss 
being  so  great  that  it  should  take  so  long  a  time  at  the 
present  higher  wages  to  cover  it. 

JoneB — Oh,  that's  easily  proved.  Our  nine  weeks'  idleness 
caused  us  a  direct  loss  of  £20  12s.  6d.,  reckoned  at  our  old 
rate  of  8s.  4d.  a  day,  for  44  hours  in  the  week.  Our  present 
wages  are  higher  by  Is.  8d.  a  day  (viz.  10s.),  and  it  is  easily 
reckoned  that  it  will  take  247^  days  of  that  increase  to  make 
it  good ;  and  as  we  can  only  reckon  300  working  days  in  the 
year  it  means  the  better  part  of  ten  months'  earnings  to  put 
us  straight. 

A. — How  do  you  account  for  so  many  of  your  men  being 
still  only  half  employed  ? 

Jonei. — ^Well,  you  see,  the  higher  rents  asked  for  the  better 
class  of  houses  are  driving  the  poorer  classes  into  the  inferior 
houses  that  were  formeny  empty,  and  there  is  less  demand 
than  asual  for  new  houses  in  consequence. 

B, — Jones  is  quite  correct  there,  as  I  know  to  my  cost ;  for 
I  have  not  had  a  third  of  the  contracts  this  year,  as  compared 
with  the  average  of  the  last  three  years,  and  my  experience 
is  also  the  experience  of  other  builder  contractors.  But  in 
my  opinion  there  is  another  reason  for  the  present  slackness 
in  the  building  trade. 

A. — And  what  is  that? 

B. — I  have  long  observed  that  statisticians  are  quite  right 
in  their  statement  that  a  sudden  increase,  however  caused,  in 
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the  cost  of   living,  has  an  immediate  effect  in  checking,  or, 
rather,  postponing  marriages ;  and  in  no  trade  has  this  effect 
so  immediately  a  depressiog  influence  as  upon  the  building 
trade. 
A, — ^But  things  will  take  their  natural  course  in  time. 

B. — True,  but  in  the  meantime  onr  trade,  whether  for  work- 
men or  employers,  suffers,  and,  as  Jones  has  said,  it  will  take  a 
long  time  for  the  better  state  of  things,  when  they  do  come 
about,  to  make  good  the  losses  of  the  present  year  of  enforced 
idleness  and  its  evil  consequences  to  both  employers  and 
workmen.  Employers  now  see,  when  it  is  too  late,  that  it 
would  have  been  better  for  employers  and  workmen  had  they 
approached  each  other  at  the  outset  of  the  strike  in  a  more 
friendly  way,  instead  of  fighting  it  out  to  the  bitter  end  of  a 
nine  weeks'  struggle. 

Jonei. — I  say  aye  to  that,  too. 

A. — Then  you,  Jones,  also  think  it  was  a  mistake  to  enter 
upon  this  strike  without  a  serious  attempt  to  gain  your  cause 
by  a  more  reasonable  course  ? 

Jones. — Aye,  sir,  I  do,  and  I  have  always  been  of  the  opinion 
that  it  would  have  been  better  to  have  settled  our  dispute  by 
a  friendly  conference,  even  if  it  were  to  end  in  a  compromise, 
rather  than  strike  first  and  be  obliged  to  confer  when  we  were 
embittered  by  a  long  and  cruel  struggle  for  victory. 

A. — And  why,  then,  was  the  strike  originated  so  suddenly 
without  an  earnest  attempt  to  settle  matters  by  a  friendly 
council  of  conciliation  ? 

Jones. — ^Why  ?  You  well  enough  know  that  the  thought- 
less, and  those  not  burdened  with  the  cares  of  a  family,  form 
the  majority  of  workmen,  and  these  are  always  too  eager  to 
enter  a  conflict  without  counting  the  bitter  cost. 

B. — The  workmen  are  not  singular  in  this  respect,  for  the 
majority  of  employers  at  the  outset  were  also  too  anxious  to 
precipitate  a  conflict  without  proper  consideration,  and  are 
also  much  to  blame  in  their  eagerness  to  fight  out  the 
struggle  rather  than  compromise  or  make  any  honest  attempt 
to  approach  the  settlement  of  differences  of  opinion  by  con- 
ciliatory conferences.  I,  too,  am  comforted  with  the  feeling 
that,  although  one  of  the  minority  of  my  class,  I  used  all  the 
influence  I  could  exert  to  promote  a  friendly  conference  at 
the  first ;  but,  as  in  Jones'  experience,  I  and  those  who  acted 
with  me  were  over-ruled  by  the  majority,  who  were  too  eager 
for  conflict  to  give  the  matter  the  consideration  that  was 
necessaiy. 

A. — ^Then  both  of  you  think  that  the  strike  might  have  been 
avoided  with  advantage  to  all  P 
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B, — Yes,  I  think  so.  We  oould  have  arrived  at  the  same 
result  had  we  discussed  the  matter  fairly  at  the  outset. 

Jone8» — I  am  sure  we  could  if  the  same  arguments  on  both 
sides  were  considered  at  the  beginning  of  the  dispute,  and  if 
we  had  an  opportunity  to  discuss  on  even  terms  our  mi^ 
understandings  of  each  other. 

A. — Then  both  of  you  are  of  opinion  that  all  future  struggles 
of  this  kind  in  the  Tarious  industries  will  be  settled  by 
friendly  conferences  rather  than  by  lockouts  or  strikes. 

B. — I  fear  not.  The  majority  of  men  only  see  that  the 
strike  effected  a  rise  of  wages ;  and  that  will  induce  other 
trades  to  follow  their  evil  example.  The  misery  of  the  thing 
they  do  not  consider.  Nor  do  they  perceive  that  the  raising 
of  wages  if  made  general  would  cancel  all  the  advantages 
gained  by  the  first  few  industries  who  reaped  the  advantages 
of  the  wages  increase ;  for  the  nominal  mcrease  in  cost  of 
living  would  then  actually  counteract  all  the  advantages 
obtained  by  nominal  increases  to  income. 

A. — ^Tou  have  stated  that  before,  but  I  confess  I  do  not 
quite  see  how  such  a  result  comes  about. 

B. — It  is,  however,  a  matter  the  truth  of  which  can  easily 
be  demonstrated  by  a  simple  process  of  reasoning,  and  I  will 
txy  to  make  it  clear  to  you.  First  let  me  assume,  according 
to  the  modem  course  of  exchange,  that  no  element  of  the 
gratuitous  gifts  of  natu:  3,  ujb  such,  enters  into  nominal  values 
of  products,  and  therefore  the  final  nominal  cost  of  all 
products  and  marketable  satisfactions  to  consumers  is  solely 
determined  or  made  up  from  the  aggregate  nominal  cost  of  all 
the  services  engaged  in  the  work  of  producing  them.  In 
this  way  it  is  obvious  that  the  aggregate  nominal  value  of  all 
wealth  in  exchange  or  satisfaction s  would  be  exactly  identical 
in  nominal  value  to  the  nominal  earnings  of  all  persons 
engaged  in  producing  them,  whatever  the  nature  of  the 
services  may  be ;  whether  oi^nising  and  directing  skill, 
wealth  producing  instruttVents,  or  the  simple  physical  power 
of  human  bone  or  muscle.  Any  addition,  therefore,  to  the 
nominal  cost  of  production  must  correspondingly  increase  the 
fi'ggregate  nominal  cost  of  products. 

A. — I  can  follow  you  so  far,  although  I  confess  I  am  not 
able  to  see  as  yet  why  the  gratuitous  gifts  of  nature  should 
not  be  monopolised  by  some,  and  in  this  way  come  to  be  a 
charge  upon  products  to  consumers,  vnthout  forming  an  item 
of  expenditure  of  energy  or  capital  on  the  part  of  the 
producer. 

JB. — Tour  observation  is  a  very  important  one ;  for  although 
upon  another  occasion  I  may  discuss  this  point  with  you,  I 
must  ask  you  for  the  present  to  take  it  for  granted,  as  an 
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assumption  on  my  part,  the  truth  of  which  may  afterwards 
be  discussed  on  its  own  merits.* 

A. — Welly  let  us  for  the  present  admit  this  important 
assumption  on  your  part,  it  still  remains  to  be  proved  that  no 
benefits  would  accrue  to  wage-earners  if  the  nominal  incomes 
of  all  the  serrioes  of  breadwinners,  were  equally  increased. 

B. — ^Yes,  that  is  the  point  I  desire  to  prove.  But  you  must 
also  bear  in  mind  that  it  is  the  mere  raising  of  the  nominal 
rates  of  wages  or  incomes  I  refer  to ;  for  if  by  raising  the  rate 
of  wages  we  could  also  correspondingly  increase  the  number 
or  actual  quantity  of  products,  my  argument  would  completely 
fail  to  the  ground. 

A» — Yes,  I  perceive  this,  but  I  cannot  myself  see  any  indi- 
cation of  increased  energy  on  the  part  of  the  great  body  of 
workmen  who  have  had  their  wages  raised. 

B. — I  am  glad  you  admit  this,  for  I  can  assure  that  so  far 
as  my  business  is  concerned  the  amount  of  work  performed 
per  hour  per  man  upon  the  whole  remains  unchanged. 

A. — May  not,  however,  the  indirect  effects  of  the  improved 
condition  of  your  workmen — giving  them  greater  opportunities 
for  self  -  improvement  and  greater  power  to  improve  the 
education  of  their  children — ^result  indirectiy  in  promoting  the 
spread  of  a  higher  culture  and  intelligence,  and  by  this  means 
increase  the  agencies  at  work  which  promote  invention  and 
discovery,  and  so  multiply  man's  power  over  natural  forces. 
For  if  this  should  be  the  outcome^  oSt  experience  in  the  past 
shows  that  the  satisfactions  of  life  might  be  increased 
indefinitely  without  an  additional  tax  upon  the  labourer's 
physical  efforts  or  time,  and  without  a  very  much  larger 
expenditure  of  his  income  towards  labour-saving  instruments. 

jB. — I  do  not  deny  that  something  of  this  may  be  expected, 
providing  the  rise  in  wages  is  not  general ;  but  under  any 
circumstances  it  must  be  infinitesimal ;  for  invention  and 
discovery  spring  from  the  individual  mind,  and  have  very 
little  to  do  with  the  material  condition  of  the  individual, 
or  a  more  comfortable  state  of  life.  The  phrase,  "  Necessity 
is  the  mother  of  invention,"  has  not  come  to  be  quoted  as 
a  world-wide  phrase  without  some  broad  show  of  reason 
and  truth;  and  this  certainly  does  not  encourage  us  in 
expecting  a  larger  crop  of  inventors  or  discoverers  from  those 
whose  condition  has  become  more  comfortable. 

A, — This  may  be  true,  but  surely  you  must  admit  that  a 
greater  spread  of  intelligence  must  broaden  the  sources  from 
which  inventive  genius  springs. 

B. — Again,  I  repeat  that  I  do  not  deny  that  this  may  have 
some  influence  ;  but  I  fear  the  mere  attainment  of  a  more 
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comfortable  state  of  existence  among  a  section  of  our  industrial 
classes  would  in  itself  have  an  infinitesimal  influence  upon 
invention,  discoverj,  and  increased  energy.  The  new  idea 
springs  from  the  single  mind,  and  not  lrom(the  society  or 
aggregate. 

"  Men  perished  in  winter  winds  till  one  smote  fire    .    .    . 
They  gorged  on  flesh  tell  (me  sowed  corn    .    .    . 
They  mowed  and  babbled  till  some  tonjs^e  struck  speech. 
What  good  gift  have  mv  brothers,  but  it  came  from 
Search,  and  strife,  and  loviDg  sacrifice.*' 

Professor  Hearn  had  a  clear  perception  of  the  conditions 
which  determine  invention  when  he  wrote  the  following 
words : —  * 

'<  At  every  time  and  in  every  place  the  master  of  all  arts 
and  the  bounteous  bestower  of  genius  is  Want.  It  quickens 
the  perception  and  sharpens  the  power  of  contrivance.  This 
action  is  felt  in  every  part  of  industry.  There  is  scarcely 
one  of  the  great  improvements  in  the  arts  which  has  not 
immediately  been  connected  with  the  expansion  of  some 
want.  The  want  may  be  caused  by  the  natural  development 
of  the  capacities  of  the  person  by  whom  it  is  felt,  or  by  the 
presence  of  some  external  obstacle.  But  whatever  may  be 
its  origin,  or  whatever  form  it  may  assume,  there  is  always  a 
want,  and  a  want  of  considerable  persistence  and  intensity." 

It  was  to  strikes  among  workmen  and  the  deamess  or 
scarcity  of  skilled  labour  in  America  and  in  other  countries 
that  we  mainly  owe  the  origin  of  many  ingenious  labour- 
saving  instruments,  such  as  the  cotton  gin,  the  reaper  and 
binder,  and  sewing  machines.  It  was  the  craving  for  more 
leisure  to  play  or  scrog  which  led  the  boy  Humphrey  Potter 
to  discover  the  first  method  for  making  the  steam  engine 
self-acting. 

A, — It  seems  to  me  that  the  logic  of  your  argument  is  to 
undervalue  the  results  arising  from  improvements  in  the 
material  condition  of  the  people,  and  to  magnify  the  influence 
of  difiiculties,  obstacles,  and  want. 

B, — Tou  are  no  doubt  in  one  sense  justified  in  making  this 
observation;  but  remember  it  is  restricted  by  me  to  the 
following  questions : — What  are  the  potent  influences  in 
promoting  useful  invention  or  discovery  P  Do  they  spring 
more  freely  from  men's  minds  when  their  material  conditions 
are  improved,  or  are  they  originated  more  frequently  under 
the  pressure  of  wants  and  difficulties.  My  own  opinion 
lends  to  the  conviction  that  the  latter  are  the  more  potent 
influences. 

In  closing  this  imaginary  dialogue,  which  might  be  greatly 
extended    with    advantage,   let    me    now    touch    upon  the 

*  p.  194.    Plniology.— Extent  of  InTentton-CircnmBtanceB  which  determine  it. 


.BTfi.lL  JOHKftTON,  F.X..&  S23 

question  raised   bj  Mr.    Ogilvj    as    regards   the    relatiye 
personal  consumption  of  wealth  by  rich  and  poor  respectiyely. 

Pbssonal  CoNsincPTiON  OF  Commodities  bt  the  Bich. 

It  is  evident  that  Mr.  Ogilvj  had  not  bestowed  his  usual 
care  upon  the  question  concerning  commodities  consumed 
lespectiyelj  by  rich  and  poor,  whether  luxuries  or  necessaries. 
He  has  taken  a  very  strange  course  in  forming  an  opinion  of 
the  relative  amount  of  consumption  of  goods  by  rich  and  poor 
from  a  superficial  impression  made  on  his  mind  by  the  showy 
displays  seen  in  shop  windows. 

Bich  articles  are  more  fitted  for  attractive  display  as 
advertisments,  but  only  the  inattentive,  or  the  unskilled,  would 
ever  dream  of  estimating,  upon  such  evidence,  the  relative 
quantities  and  the  relative  aggregate  values  of  goods  held  in 
stock  for  sale  intended  for  the  rich  and  poor  respectively. 

Although  the  gorgeous  silks,  satins,  velvets,  ribbons,  and 
dress  goods  form  the  chief  displays  in  the  windows  of  estab- 
lishments devoted  to  the  sale  of  textile  fabrics  generally, 
they  certainly  form  an  infinitesimal  part  of  the  value, 
and  a  still  more  infinitesimal  part  of  the  weight  of  the  general 
stock  on  shelves  and  in  warehouses.  This  stands  to  reason  ; 
for  it  is  well  ascertained  that  all  persons  receiving  upwards  of 
J6150  per  annum — ue»,  under  the  annual  average  income  of 
the  skilled  mechanic — only  form  about  2*28  per  cent  of  the 
total  population  even  in  rich  England.  But  a  better  plan  would 
be  to  ascertain  the  value  of  these  luxurious  silks,  satins,  etc.,  as 
determined  by  the  imports  of  a  country  whose  principal 
supplies  of  textile  fabrics  come  from  foreign  sources.  Victoria 
is  such  a  country,  and  an  analysis  of  that  colony's  imports 
shows  that  scarcely  7  per  cent,  of  the  value  of  textile  fabrics 
and  dress  are  represented  by  the  richer  articles,  such  as  silks, 
satins,  ribbons,  velvets,  dress  goods,  and  scarcely  1  per  cent, 
of  the  weight  of  materials. 

As  regards  Food,  certainly  not  more  than  5  per  cent,  can 
be  set  down  as  consumed  by  the  rich  personally,  although 
their  expenditure  would  be  a  little  more  than  this  if  the 
consumption  of  their  boarded  servants  were  by  error  allowed 
to  be  included. 

As  regards  Luxuries,  again,  it  is  remarkable  that  although 
we  gave  to  all  persons  over  J6150  income  the  whole  of 
luxurious  articles  imported  represented  by  works  of  art, 
paintings,  musical  instruments,  jewellery,  and  plated- 
ware,  etc.,  it  would  not  represent  more  than  7  per  cent,  of 
what  the  masses  alone  consume  of  luonmes,  in  Uie  shape  of 
drink  and  tobacco. 

Ajgado,  as  regards  the  consumption  of  the  fruits  of  labour 
connected  with  the  btdlding  trades,  it  is  well  to  bear  in  mind 
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that  64  per  cent  of  the  value  and  92  per  cent,  of  the  number 
of  all  dwMina  hnuei  in  Great  Britain  are  connected  with 
those  (certainly  not  the  rich)  living  in  houses  under  J630 
annual  rental. 

Although  the  nominal  incomes  of  the  rich  appear  to 
absorb  a  far  greater  proportion  of  the  aggregate  nominal 
earnings  than  their  proportional  numbers  as  units  of  the 
population,  jet  it  must  be  borne  in  mind  that  a  reference  to 
the  mere  nominal  incomes  is  a  most  deceptive  guide  aa 
regards  the  individual  consumption  of  the  rich ;  for  in  the 
latter  are  aggregated  much  of  the  incomes  of  vaist  numbers 
of  professiom^  classes  and  domestic  servants,  which,  being 
reckoned  again  and  affain  as  distinct  incomes,  although 
derived  chieflj  from  ue  expenditure  of  the  rich,  make 
the  nominal  aggregate  of  the  income  of  the  rich  and  of  total 
income  enormously  above  the  true  net  income  of  both  tiie 
rich  and  the  national  aggregate.  That  is,  the  real  incomes  of 
indiniduals  are  counted  over  and  over  again,  and  thus  falsifv 
the  true  proportions  of  net  personal  income  coming  to  rich 
and  poor  respectively. 

In  opposition  to  Mr.  Ogilvy's  statement,  then,  I  may  con- 
fidently repeat  part  of  what  I  have  already  dealt  with  more 
fully  in  a  former  chapter  of  "Boot  Matters  in  Social  and 
Bconomic  Plx)blems  "  regarding 

DiSTBIBTTTION    AND    CONSTrMPTION    OF    WEALTH. 

Under  this  heading  I  have  observed,  **  There  are  many 
fallacies  current  with  respect  to  the  creation  and  distribution 
of  wealth.  If  all  the  enormous  wealth  year  by  year  created 
by  (1),  stored  fruits  of  previous  labour  (Capital — of  which 
ateam  engines  alone  represent  approximately  the  work  of 
1,000,000,000  men,  or  more  than  the  physical  energy  devoted 
to  the  creation  of  fresh  wealth,  than  double  the  working 
population  of  the  earth),  (2),  current  labour,  and  (8),  the 
gratuitous  forces  of  nature,  were  directiy  devoted  to  con- 
sumption or  enjoyment,  no  doubt  the  proportion  per  head 
alloted  to  the  industrial  labourer  would  be  small  mdeed  in 
comparison  with  the  rich." 

But  the  human  body,  whether  rich  or  poor,  can  only 
-consume  or  assimilate  a  certain  quantity  of  food  per  day. 
The  old,  sickly,  and  very  young,  cannot  consume  or  asaimilate 
as  much  as  the  strong  healthy  persons  of  youth  and  prime  of 
life.  Health  and  haxd  physical  labour  cause  the  body  to  bum 
more  food,  and  the  greater  tear  and  waste  consumes  more 
weight  of  the  products  of  the  sheep  and  cotton  plant  just  for 
the  same  reaaon  as  greater  energy  exhausted  by  a  steam 
-engine  demanda  a  much  higher  conaumption  of  fuel  and  a 
much  greater  waste  of  parta  in  tear  and  wear. 
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From  tbis  reasoning  it  is  almost  conclusive  tbat  a  strong 
healthy  navyj  can  and  does  consume  more  weight  of  the  pro- 
ducts of  the  soil,  of  the  flour  mill  and  the  weaver's  loom, 
than  the  less  robust  dtj  clerk  or  the  brain  worried  fioancier ; 
the  mere  quality  or  ranty  of  the  materials  involving  more  cost 
in  some  of  the  materials  of  the  rich  is  comparatively 
insignificant  and  involves  no  more  tax  on  the  soil,  on  the 
capitalist's  machines,  nor  on  the  workman's  labour. 

Further,  it  can  be  shown  that  if  the  steam  engines  alone  of 
the  capitalist  perform  more  work  than  twice  the  number  of  the 
whole  working  population  of  the  earth,  and  if  these  only  form 
a  part  of  his  machinery,  tools,  and  instruments,  known 
vaguely  or  concealed  under  nominal  values  as  **  capital,"  it 
follows  that  the  rich  capitalist,  or  organising  entrepreneur, 
cannot  or  does  not  abstract  from  his  profits  the  same  propor- 
tion of  his  income  towards  his  personal  wants  and  enjoyments 
as  the  workman  does.  On  the  contrary,  what  he  can  directly 
consume  personally  of  the  primary  satisfactions  which  make  up 
the  bulk  of  consumable  wealth  is  limited  by  the  same  natunu 
laws  as  the  humblest  workman ;  and  the  necessities  of  repair- 
ing the  tear  and  wear  of  his  costly  machines  (real  capital)  or 
the  passion  or  necessity  to  increase  the  number  and  power  of 
his  machines,  and  to  protect  and  keep  them  ever  at  work, 
abstract  the  greater  portion  of  his  increasing  or  decreasing 
profits,  which  the  thoughtless  imagine  are  absorbed  alto 
gether  in  personal  consumption. 

What  is  usually  termed  "  The  enormous  accumulations  of 
wealth  in  our  times,"  ''The  riches  of  capitalists,"  do  not 
consist  of  fine  houses,  luxurious  e(^uipages,  money  or  grand 
parks,  or  if  so,  it  only  forms  a  most  insignificant  portion  of  it. 
The  great  bulk  of  the  nominal  and  real  wealth  of  capitalists 
consists  of  land  improvements,  mines,  railways,  tramways, 
ships,  canals,  stores,  warehouses,  manufactories,  machines, 
tools  and  instruments,  etc.,  themselves ;  and  though  rightly 
included  in  the  aggregate  wealth  of  a  country  by  statisticians, 
these  do  not  in  any  sense  enter  into  the  personal  consumption  of 
the  rich  owner  any  more  than  they  enter  into  the  personal 
consumption  of  the  workman  engaged  in  connection  with  these 
forms  of  national  wealth. 

Thb  Fbititb  of  Labour. 

Familiar  phrases,  such  as  "  The  fruits  of  labour,"  ''  The 
toiling  masses,"  **  Man  shall  live  by  the  sweat  of  his  brow," 
^  Capital  is  the  fruit  of  labour,"  and  such  like,  though  correct 
enough  as  pleasing  figures  of  speech,  are  too  often  wrested 
from  their  proper  uses  to  adorn  the  fallacious  arguments  or 
rhetorical  displays  of  well  meaning,  kind  hearted  people,  in 
whom  the  logical  faculty  too  often  is  easily  overborne  by 
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seniiiQent.  Although  I  have  a  high  appredation  of  Mr. 
Ogilvy's  logical  acomexiy  I  cannot  help  feeling  that  his 
enthusiasm  and  kind  heart  have,  for  the  moment,  dominated 
over  his  logical  faculties  when  he  spoke  ''of  the  lower 
ten  millions  whose  toil  is  the  active  factor  that  produas  all 
wealthy  not  of  the  upper  ten  thousand  who  in  some  mysterious 
way  manage  to  get  nch  unon  that  toil."  I  am  not  disposed 
to  quarrel  with  these  words  in  so  far  as  they  oonvey  the  idea 
that  their  services  (whether  functional  as  accumulators  of 
capital  energy,  or  organising  enerey  as  entrepreneurs — 
man  for  man),  absorb  a  very  mu<m  larger  share  of  the 
aggregate  satisfactions  produced  than  is  ideally  just  or 
desirable.    But  this  objection  is  merely  one  of  degree,  and  ia 


I  earmngs  < 

The  following  table  may  help  to  convey  an  idea  how  far 
privilege  permeates  throughout  the  whole  range  of  human 
services,  so  far  as  reward  bears  any  relation  to  either  time  or 
the  amount  of  muscular  energy  expended : — 


EABNIirGS. 

A^enig* 

F^roent. 

A^engo  of  Bioh 

per  day. 

Increaae. 

and  Poor  per  daj. 

• 

Above.   Below. 

a   d. 

8.  d. 

a   d. 

1.  London  Seamstress        

1     0 



4    6 

2.  English  Agricultural  Labourer... 

2     0 

100 

— 

3    6 

a  Australian  Labourer      

6    0 

200 

0    6 



4.  Australian  Carpenter     

12    0 

100 

6    6 

— 

5.  Average  of  the  Bich  Classes  in 

England  3*3  per  cent 

6.  Average  of  Rich  and  Poor 

40    0 

238 

35    6 



6    6 

— 

— 

— 

This  proves  that  the  total  income  of  rich  and^'poor — in  one 
of  the  richest  countries  of  the  world  (United  Kingdom, 
£1,250,000,000)— only  averages  5s.  6d.  per  day  per  bread- 
winner, and  that  all  those  who  earn  over  that  rate  per  day 
really  belong  to  the  ''privileged  classes;"  for  even  the 
common  labourer  of  Australia  at  6s.  per  day  receives  9  per 
cent,  above  the  level  of  equality^  which,  if  once  attained,  so  many 
vainly  dream  would  procure  them  a  vast  addition  to  their 
present  allotted  share  in  the  distribution  of  wesdth.  The 
Australasian  carpenter  actually  receives  a  higher  relative  rate 
of  income  (not  a  greater  absolute  difference,  however,)  above 
the  London  seamstress  (viz.,  1100  per  cent.)  than  is  the 
average  rate  of  the  rich  (8*8  per  cent  of  population)  above 
that  of  the  Australasian  carpenter— being  only  288  per  cent, 
higher. 
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It  follows  clearly  from  this  that  strikes  for  higher  wagos 
among  those  who  already  earn  above  tiie  standard  level  of  58. 
6d.  per  day  cannot  justify  their  claims  by  the  appeal  indicated 
by  Mr.  Ogilvy  that  it  "is  a  movement  of  the  underpaid 
against  the  overpaid."  It  is  not  a  fact.  So  far  as  the 
majority  is  concerned,  it  really  would  be  a  movement  of  th^ 
injerpaia  against  the  underpaid^  or  more  specificaJly,  it  would 
be  a  movement  of  the  lower  grade  of  the  privileged  classes 
against  the  masses  forming  the  unprivileged,  ue,,  all  those 
whose  earnings  are  now  below  5s.  6d.  a  day,  or  the  standard 
level  of  equality.  Nor  can  the  lower  grade  of  the  privileged 
classes  contend  with  justice  that  their  higher  wages  are  in 
proportion  to  greater  expenditure  of  time  or  muscular  energy. 
On  the  contrary  it  can  be  easily  demonstrated  that  the  lowly 
paid  agricultural  labourer  or  common  lumper  expends  fax 
more  of  his  time  and  muscular  energy  than  the  better-paid 
carpenter,  engine  fitter,  or  mason. 

AoTivB  Agents  in  the  Pboduction  of  Wealth. 

Finally  let  us  examine  what  truth  there  may  be  in  Mr. 
Ogilvv's  statement  in  which  he  leads  us  to  infer  that  the 
'*toir'  of  "the  masses,"  '* the  lower  10  millions,"  alone  "« 
the  active  factor  thatproduus  all  wealth,^*  Entertaining  such  a 
view,  it  is  not  remarkable  that  Mr.  Ogilvy  should  regard  the 
riches  of  the  **  upper  10  thousand  "  as  a  hoard  mysteriously 
and  wrongfully  abstracted  from  the  forces  actively  engaged  in 
producing  weeJth. 

If  by  the  toil  of  the  masses  he  means  that  all  the  physical 
Joras  requisite  to  transport  and  transform  natural  materials 
to  suit  the  needs  of  man,  he  is  manifestly  wrong.  For 
•(exduflive  of  the  more  gratuitous  forces  of  nature,  such  as 
natural  chemical  changes,  multiplication  by  the  mysterious 
forces  of  life,  sunlight  and  heat  forces,  gravitation,  the  rain, 
dew  and  the  fertile  soils,  and  the  animal,  vegetable,  and 
mineral  products  in  their  natural  state  and  position) 
there  are  the  active  forces  set  in  motion — not  of  the  expendi- 
ture of  muscular  energy — ^but  of  mental  and  moral  force, 
exerted  by  men  of  forethought,  of  skill,  of  invention,  and  of  the 
provident  who  designedly  saved  from  immediate  personal 
consumption  and  devoted  such  savings  purposely  to  the 
construction  of  mechanical  and  other  aids,  devised  or 
discovered  by  skilled  minds,  whereby  the  forces  of  nature,  such 
as  gravitation,  chemistry,  steam,  water,  wind,  electricity, 
leverage,  lower  animals  are  so  captured,  tamed,  and  drilled, 
that  they  now  exert  a  physical  force  in  the  production  of 
nmn's  wealth — whether  in  the  way  of  transporting  from  plaoe 
to  place,  or  in  transforming  materials  from  the  natural  raw 
state  to  the  highly  finished— compared  with  which  the  brute 
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or  muscular  force  actually  exerted  bj  all  the  working  men  of 
the  globe  forms  the  most  insignificaiit  fraction. 

I  have  already  pointed  out  that  it  is  estimated  that  the 
steam  engines  alone  now  engaged  actiTelj  in  the  production  of 
man's  re£u  and  nominal  wealth  represent  double  the  poteniiai 
muscular  force  of  all  men  in  the  world  at  the  present  time, 
exceeding  the  muscular  force  of  men  actually  engaged  in  the  pro- 
duction of  man's  wealth  bj,  perhaps,  three  or  four  times. 
The  mere  muscular  pressure  of  a  man,  which,  on  his  part» 
only  exhausts  his  muscular  energy  by  what  would  be 
eqaiyaJent  to  the  movement  of  his  body  by  one  step,  may, 
and  in  fact  now  incessantiy  does  liberate  and  set  in  motion  a 
transporting  force  in  one  machine  equal  to  the  combined 
total  muscular  force  of  from  200,000  to  500,000  men. 

At  the  present  moment  on  the  railways  of  Pennsylvania, 
in  America,  a  single  engine  conveys  a  load  of  1,500  tons  29,927 
miles  in  one  year.  It  would,  in  a  primitive  stage,  say  by  the 
strong  African  carriers  of  Stanley,  take  the  mere  muscular 
force  of  465,360  men,  carrying  601b.,  and  travelling  at  the 
rate  of  12  miles  per  day,  to  accomplish  the  same  work  in  the 
same  time ;  and  even  though  they  only  received  wages  at 
the  rate  of  Is.  per  day,  it  would  cost  J^,980,400 ;  at  58.  per 
day  it  would  cost  £34,902,000.  The  single  Pennsylvanian 
engine,  however,  carries  the  same  load,  viz.,  1,500  tons, 
29,927  miles  within  one  year  for  the  sum  of  J692,721,  or  |d. 
per  ton  per  mile.  That  is,  a  single  modern  locomotive  exerts 
as  much  wealth-producing  energy  as  could  be  effected  by  the 
whole  muscular  force  of  465,360  strong  men,  and  at  ^^^  of  the 
nominal  cost.  Even  if  we  went  into  refinements,  and  attempted 
to  abstract  the  human  muscular  energy  expended  in  the  manu- 
facture of  the  engine  from  raw  material,  and  the  consump- 
tion of  stores  and  materials  consumed  in  the  work,  aisa 
partiy  the  produce  of  the  muscular  force  of  man,  it  would  be 
more  than  covered  by  the  subtraction  of  the  muscular 
energy  of  600  men,  leaving  still  to  the  credit  of  the  single 
macMne  a  balance  of  natural  physical  wealth-producing 
energy,  /.^.,  non-muscular,  equivalent  to  the  muscular  energy 
expended  of  464,960  powerffil  men  during  one  year. 

When  in  addition  we  think  of  the  Spinning  Jenny,  the 
electric  telegraph,  the  sewing  machine,  and  the  thousand 
complicated  forms  of  machinery — such  as  the  Naismith  Polka 
Hammer,  which  by  the  slight  pressure  upon  a  handle  a  small 
boy  can  instantaneously  pour  100  ton  blows  upon  ductile 
masses  of  iron — we  can  have  some  fitint  conception  of  the 
immense  mechanical  and  natural  forces  ever  at  work  in 
civilised  countries— outside  of  the  muscular  force  exerted  by 
man — and  contributing  its  giant  share  of  the  physical  agencies 
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which  give  oommercial  value  to  man's  wealth.*  It  is  dear 
therefore  that  nothing  can  be  farther  from  the  truth  than  the 
assumption  by  Mr.  Ogilvj  that  the  energy  of  ''the  lower 
ten  millions"  or  the  ''masses"  alone  represent  the  active 
fEhctor  that  produces  all  wealth. 

The  brains  of  man  can  alone  be  credited  with  invention  and 
discovery,  not  his  muscular  power.  It  is  to  the  accumulations 
of  savings  from  personal  consumption  by  the  labourers  of 
former  times  that  we  are  indebted  for  the  stores  devoted 
to  the  construction  of  the  powerful  mechanical  and  other 
auxiliaries  now  engaged  in  aiding  the  current  labour  of  men, 
and  not,  as  f aJsely  assumed,  to  the  mere  energy  exerted  by 
those  who  happen  to  be  the  labourers  or  workmen  of  the 
present  moment. 

The  large  body  of  the  capitalists  of  to-day  are,  broadly 
speakiDg,  really  the  natural  descendants  and  inheritors  of  the 
savings  of  former  workmen,  who  not  merely  worked  but 
saved;  and  it  is  specially  because  of  the  savings  of  former 
workers  that  we  have  now  a  vast  accumulation  of  capital 
invested  in  labour-saving  appliances,  and  in  works  of 
permanent  utility  to  all  men,  and  not  generally  because  those 
who  saved  were  indebted  to  labour  for  their  savings.  All 
labourers  in  the  past,  as  well  as  in  the  present,  did  or  do  not 
accumulate  savings,  and  the  descendants  of  those  who  did  not 
save  have  no  just  claim  to  the  capital  or  accumulated  savings 
now  largely  in  the  possession  of  those  who  saved,  or  their 
natural  descendants. 

Of  course  the  children  of  the  former  savers  of  capital  are 
thereby  now  often  raised  above  the  social  scale  of  their  fathers. 
But  this  is  natural ;  for  it  must  not  be  forgotten  that  the 
affection  and  solicitude  of  parents  for  their  children  are  ever 
the  active  motive  forces  which  induce  parents  to  sacrifice 
present  personal  gratification,  and  to  save  up  in  order  that 
their  children  may  enjoy  a  larger  amount  of  the  world's 
material  satisfactions  than  their  parents  permitted  themselves 
to  afford  out  of  the  fruit  of  their  own  labours.  Take  away 
this  powerful  motive  and  you  destroy  the  main  source  of  the 
savings  which  make  capital  accumulation  a  possibility. 
Capital  wealth,  therefore,  has  not  been  wrongly  abstracted 
from  the  labourer  as  such.  It  is  a  real  addition  to  the  world's 
power  and  wealth,  solely  built  out  of  the  savings  of  those  who 
providently  abstained  from  consuming  at  the  time  the  whole 
of  the  fruits  of  the  labour  to  which  they  were  entitled,  which 
otherwise  would  have  been  as  much  lost  to  the  world  as  if  it 
had  been  destroyed  by  fire. 

•  Sm  alM>  p.  4(Mi  Boot  ProblcDB,  Ut  Mries,  whkh  alto  dfimonstrntefl  that 
**  ImiiroTeiDent  in  the  Condition  of  the  Individnal  is  largely  dne  to  the  SaTlncB  of 
An  terlor  labour  (cai^tal)  ddlfolly  applied  as  instmmenU  aiding  Production.'' 
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It  is  not  beeaase  nominal  wuges  nxe  nmch  higher  to-day  ill 
Australasia  than  at  the  dose  of  the  sixteentii  century  in 
Burope  that  the  present  workman  is  so  much  better  ofE  in 
every  way  than  his  predecessor  of  three  hundred  years  ago,  but 
mainly  because  of  the  great  increase  of  capital  wealth  invested 
in  laboar-saving  appliances,  whereby  the  annual  wealth 
created  for  con  sumption  and  real  wages  or  purchasing- 
power  over  wealth  have  so  improved  that  the  workman  of 
Australia  can,  by  the  expenditure  of  4|  days'  labour,  command 
a  much  larger  share  of  the  world's  wealth  or  satisfactions 
than  could  be  done  by  the  accumulated  savines  of  40^  days' 
Itibour  amidst  the  dirt,  discomfort,  and  almost  enslaved 
condition  of  the  labourer  300  years  ago. 

I  think  Mr.  Ogilvy's  objections  to  my  former  paper  on 
strikes  have  been  shown  by  these  observations  to  be  based 
upon  assumptions  which  cannot  be  sustained  when  subjected 
to  close  scrutiny,  and  I  can  only  re-affirm  that  it  is  by  in* 
crease  of  savings  properly  applied  in  the  creation  of  instru- 
ments which  will  still  more  greatly  multiply  the  powers  of 
man  that  any  marked  improvement  to  the  condition  of  the 
masses  can  be  successful.  Without  this  the  mere  raising  of 
wages  can  only  benefit  a  few  industries  at  the  expense  of  the 
many. 


DiscusBioir. 

Mr.  Ogilvy  said  that  Mr.  Johnston  had  rather  drifted  into 
the  ethics  of  the  question,  which  were  expressly  excluded 
in  his  paper,  and  discussion  confined  to  the  question 
whether  strikes,  as  a  matter  of  fact,  really  improved  the 
condition  of  the  masses.  He  had  tried  to  show  that  they  did» 
and  Mr.  Johnston  had  tried  to  show  that  they  did  not.  It 
was  for  the  members  to  ludge.  Mr.  Johnston  had  based  his 
argument  principally  on  the  theory  of  Eicardo,  but  he  differed 
with  him  in  thinking  that  that  authority  had  expressed  the 
whole  theory  of  rent.  Although  later  economists  had  adopted 
it,  the  British  Parliament  had  virtually  repudiated  the  theory 
by  the  establishment  of  Land  Courts  iu  the  Highlands  of 
Scotland,  and  in  Ireland,  thus  introducing  an  artificial 
element  into  what  was  held  by  some  economists  to  be  a 
natural  law.  In  regard  to  what  Mr.  Johnston  said  about  the 
rent  forming  a  part  of  the  price  of  agricultural  produce,  there 
were  some  farmers  present,  and  he  asked  them  if  they  had  to 
pay  twice  as  much  as  they  now  did  for  their  labour  could 
they  afford  to  pay  as  much  rent  ? 

Mr.  W.  E.  Shoobridge  said  that  there  were  two  points  which 
occurred  to  his  mind.  One  was  that  the  actual  amount  of 
wages  was  not  (eM>  much  the  question  as  that  of  f aoilitv  of 
exchange.    Mr.  Johnston  had  pointed  out  in  his  original 
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paper,  and  lie  agreed  with  him,  that  it  was  not  the  actual 
amount  of  wages  paid  that  benefited  the  workman,  but  the 
satisfactions  that  could  be  procured  by  the  results  of  the 
labour  of  the  workman.  Mr.  Johnston  had  shown  what  was 
ati  undoubted  fact,  that  owing  to  increased  production  the 
working  man  was  able  now  to  get  better  satisfaction  of  his 
wants  with  his  wa^es  than  was  the  case  a  few  years  ago.  He 
attributed  the  origin  of  strikes  to  the  combination  in  the  first 
place  of  capital,  which  ruled  prices.  Of  late  years,  through 
the  improved  condition  of  labour,  some  of  the  labourers  had 
been  able  to  make  savings  which  accumulated  so  that  they 
could  do  for  a  certain  time  without  actual  labour.  They 
were,  therefore,  to  a  certain  extent  capitalists,  and  by  com- 
bining they  had  been  able  to  demand  their  own  terms.  He 
thought  that  this  was  the  secret  of  the  source  and  success  of 
all  strikes.  There  was  no  question  but  that  the  product  of 
individual  labour  had  greatly  increased,  but  the  question  was 
how  this  increased  product  was  to  be  divided  if  it  was  the 
case  that,  owing  to  the  combination  of  capital,  the  amount 
paid  by  the  consumer  was  too  great  in  proportion  to  the 
amount  paid  to  the  labourer.  This  was  a  difficult  question, ' 
but  he  hoped  that  it  would  be  settled  in  the  future  without 
resorting  to  such  barbarous  methods  as  strikes.  He  con- 
sidered that  the  main  question  at  issue  was  whether  it  was 
possible  by  the  present  appliances  to  produce  a  great  deal 
more  of  the  articles  necessary  for  life  and  comfort  than 
was  produced  previously;  if  so,  by  labourers  having  the 
means  of  setting  a  larger  share  in  the  products  their  condi- 
tion would  undoubtedly  be  improved. 
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NOTES  ON  A  NEW  TASMANIAN  PLANT  OP  THE 
OBDEB  BUEMANNIAOE^. 

Bt Basok  Pebd.Yoh Muslleb,K0.M.G.,M.D.,P1iJ).,F JLS. 

In  the  early  part  of  November  1890  mj  attention  was 
directed,  bj  a  letter  from  Mr.  L.  Rodwaj,  of  Hobart,  to  his  dis- 
ooyery  of  a  remarkable  plant,  parasitic  on  the  extreme  roots  of 
Aster  argophylluB,  and  from  hii^  notes  it  was  evident  that  this 
plant  would  at  all  events  benew  for  the  records  of  the  indigenous 
vegetation  of  Tasmania.  But  as  the  plant  was  of  fagitive 
growth  and  deliquescent  structure,  no  specimens  were  in  the 
first  instance  secured  or  preserved.  On  mj  particular  request 
the  search  was  very  patiently  renewed  with  the  result  of  one 
more  specimen  being  procured,  well  developed,  and  another 
bearing  an  unexpanded  flower.  These  arrived  in  a  good 
state  of  preservation,  being  carefully  packed  between  the 
fresh  leaves  of  some  tender  grass.  Much  to  my  astonishment 
I  perceived  that  this  long  hidden  floral  treasure  was  a  species 
of  Thismia,  of  which  genus  (in  its  widest  seose)  as  yet  some 
few  species  are  known  from  southern  continentiil  Asia, 
Ceylon,  the  Sunda-Islands,  New  Guinea  and  tropical  South 
America.  On  careful  dissection  the  Tasmanian  congener 
proved  very  distinct  from  all  others.  Thus,  then,  we  became 
suddenly  acquainted  with  a  member  of  this  otherwise  intra- 
tropicaJ  genus  from  the  remotest  southern  part  of  the  Australian 
dominions,  from  whence  indeed  this  would  have  been  least 
expected ;  nevertheless,  the  order  of  BurmanniacesB  is  repre- 
sented by  one  species  of  the  typical  genus,  namely  Burmannia 
disticha,  down  to  a  very  far  southern  position  in  New  South 
Wales,  and  also  just  outside  the  tropics  from  Nepal,  while 
another,  B.  biflora,  advances  northward  to  Yirgima,  and  a 
species  of  Apteria,  A.  setacea,  gains  its  northern  boundary  in 
Rorida. 

Before  offering  any  further  general  observations,  I  shall 
detail  descriptively  the  characteristics  of  the  co-ordinal 
Tasmanian  pumt. 

Thismia  Bodwayi. 
(Bagnista  Rodwayi^  Kv.M,^  mjx.) 

Stem  to  about  two  inches  long,  flexuous,  colourless,  like  all 
other  parts  of  the  plant  glabrous;  leaves  scattered,  rudi- 
mentary bractlike,  semilanceolar,  acuminate,  devoid  of  colour; 
flower  solitary,  terminal,  of  putrid  odour,  closely  supported  by 
a  much  shorter  involucre  of  three  appressed  equidistant 
semilanceolar  bracts;    calyx  about  f  inch  long,  somewhat 
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auocoleiity  oyate-campanulatey  flesli-ooloniedy  streaked  by  six 
stronger  and  six  fainter  longitudinal  oolonrations ;  its  six 
lobes  much  shorter  than  the  tube,  three  semilanoeolar-deltoid, 
spreading^  much  the  shortest;  three  opposite  to  the  bracts, 
nearly  OTate-cuneate,  converging,  at  the  summit  overlapping 
and  there  connate,  keeled  by  a  broadish,  flattened,  sligntly 
excurrent  midline ;  stamens  six,  opposite  to  the  calyx-lobes ; 
filaments  broad,  from  the  place  of  affixion  near  the  summit 
of  the  calyx-tube  sliehtly  ascending,  there  dark-red  and 
somewhat  channelled;  thence  suddenly  bent  downward 
inside  the  calyx  and  connate ;  continued  beyond  the  anthers 
into  a  dilated  membraneous  bidenticulated  appendage; 
anthers  pale,  their  two  cells  parallel,  ellipsoid,  slightly 
distant  from  each  other,  longitudinally  dehiscent;  style  short, 
whitish,  thinly  cylindrical ;  stigmas  three,  colourless,  short- 
bifid  ;  ovulary  adnate  to  the  base  of  the  calyx,  one-celled, 
devoid  of  colour,  almost  hemispheric,  excavatedly  depressed 
at  the  surface;  placentaries  three,  nearly  cordate;  ovules 
very  numerous,  on  conspicuous  fiuiicles  arisiug  from  the 
whole  &ce  of  the  placentary,  provided  around  with  an  ample 
laxe  pellucid  integument  of  equal  breadth.  Complete  roots 
and  ripe  fruit  not  yet  obtained.  In  examining  the  quickly 
perishable  and  scanty  material,  I  missed  ascertaining  the 
form  of  the  pollen-grains,  also  determining  the  relative  outer 
and  inner  position  of  the  calyx-lobes,  regarding  which  Miers 
however  offers  observations  on  Myostoma  already.  The 
rootlet,  on  which  the  plant  grew  bear  many  pyriform  small 
camulent  short-stalked  bodies,  somewhat  hollow. 

That  so  remarkable,  and  to  some  extent  also  showy  plant 
should  have  evaded  hitherto  observation,  although  since 
almost  nearly  100  years  the  region  about  the  estuary  of  the 
Derwent  has  been  searched  for  plauts,  finds  perhaps  its 
explanation  in  the  fact,  that  in  all  liKelihood  the  flower  only 
is  peeping  above  the  soil  between  decaying  foliage,  and  thus 
might  be  easilv  taken  for  a  young  Aseroe  or  some  other 
fiingus,  especially  as  the  smell  wotdd  lead  also  to  that  conclu- 
sion. Furthermore,  each  flower  must  be  very  ephemerous  and 
perishable,  and  falls  probably  also  quickly  to  the  prey  of 
various  insects,  attracted  by  the  odour.  Even  in  Europe  the 
Epipogum  Gmelini  is  often  overlooked,  when  it  merely 
emerges  among  rotten  Fagus-leaves,  particularly  as  the 
flowers  are  not  high-coloured. 

After  now,  through  Mr.  Bodway's  circiunspectness,  the 
Tasmanian  Thismia  became  not  onl^  known,  but  also  its 
manner  of  growth  elucidated,  it  will  bkely  be  found  in  other 
places  of  the  island  there,  perhaps  also  in  New  ZesJand  and 
m  Continental  Australia.  It  should  further  be  ascertained, 
whether  it  lives  exclusively  on  the  roots  of  the  Musk-Aster,  or 
whether  it  is  nourished  also  by  the  roots  of  any  other  plants. 
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How  restricted  some  parasites  are  in  this  respect  is  demon- 
strated in  Tasmania  and  Victoria  by  the  Gjttaria  Gunnii, 
vhich  never  occurs  on  any  other  tree  than  Fagns 
Canninghami,  all  other  Cyttarias  occurring  also  only  on 
Beech-trees. 

For  Australian  phytogeography  the  finding  of  a  Thismia, 
not  as  might  have  been  looked  for  in  North-Eastem 
Australia,  but  in  such  an  extreme  extratropie  isolation,  is  one 
of  the  most  remarkable  additions  to  our  recent  knowledge  in 
this  direction.  But  the  discoYery  of  this  plant  is  also  in 
other  respects  of  special  interest,  because  it  shows  that  the 
genera  Qeomitra  andBagnisia  should  be  united  with  Thismia, 
the  merging  of  Oeomitra  into  Bagnisia  having  already  (1883) 
been  advis^  by  Bentham  and  Hooker,  a  view  acted  on  by 
Engler  in  the  <' Pflanzen-Familien,"  21  Lief.  p.  48  (1888). 
Those  who  prefer  smaller  genera  for  systematic  arrangements 
against  more  natural  and  more  easily  employed  larger  genera 
with  subdivisions,  might  assign  to  our  new  plant  even  generic 
rank,  then  as  Bodwaya,  but  such  a  separation  would  mainly 
rest  on  the  reduction  of  three  of  the  calyx-lobes  to  extreme 
minuteness,  and  on  the  coalescence  of  the  tips  of  the  lon^r 
calyx-lobes  somewhat  in  the  manner  of  the  Southwelhas 
within  the  otherwise  far  disallied  genus  Sterculia ;  in  typical 
Thismia  the  lobes  are  perfectly  disunited,  much  differing 
as  regards  form  in  various  species,  while  in  Bagnisia  and 
Geomitra  they  are  variously  united.  Adopting  all  these 
plants  for  one  generic  group,  we  would  obtain  chiefly  chrono- 
logically the  following  arrangement,  so  far  as  the  species  are 
hitherto  known  ;  but  their  series  will  likely  in  the  course 
of  time  receive  considerable  augmentation  yet. 

1.  Thismia  Brunoniana;  Griffith  in   the    transact    of  the 

Linnean  Soc.  xix.,  341-344i  t.  89  (1844).    Tenasserim. 

2.  Thistnia  Gardneriofta  ;  J.  Hooker  in  Thwaites  enum.  plant. 

Zeylan.  326  (1864).    Oeylon. 

3.  Thismia  Macahensis ;  Bentham  and  J.  Hooker,  gen.  plant 

iii.,  459  (1883)  impUed. 
Ophiomeris  Macahensis ;  Miers  in  transact  Linn.  Soc.  xx., 

374-379, 1 15  (1847).  Bio  de  Janeiro. 
This  and  the  closely  allied  O.  Ignassuensis  (Miers  Le.) 
have  an  obliquely  bulging  calyx,  free  stamens,  bicaudulaie- 
filaments  and  upwards  converging  anther^cells,  so  that  the 
genus  Ophiomerisi  against  the  views  ^  of  B.  and  H;  migkt 
perhaps  be  kept  up. 

4.  Thismia  hyalina;  Bentham  and  J.  Hooker^  gen,  plant  iiL^ 

459  (1888)  implied. 
Myostoma  byalinum ;  Miers  in  transact.,  Linn.  Soc.  xxv., 
474^75  1 17  (1866).    Organ-Mountatns. 
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This  again  might  genericallj  be  held  apart  on  account  of 
the  disconnected  stamens  with  free  very  thin  filaments  and 
s^gitate  anther-connectiye,  particularly  so,  should  no  transits 
to  these  characters  be  discoyered  in  any  yet  unknown  species. 

5.  Thismia  clandestina;  Sarcosiphon   clandestinum ;  Blume 

Mus.  bot.  Lugd.  Batay.  L,  65  t.  zyiii.  (1849)  Jaya. 
Imperfectly    known,    and    therefore    the    generic    place 
doubtful. 

6.  Thismia  Neptunis;  Beccari,  Malesia  i.,  251  t.  xi.  (1878). 

Sarawak. 

7.  Thismia  Aseroe ;  Beccari,   Malesia  i.,  252  t.  x.   (1878). 

Singapore. 
To  this  stands  eyidently  in  closest  relation  the  simultane- 
ously described  and  figured  Thismia  ophiuris  from  Borneo. 

8.  Thismia  clavigera*    Geomitra  clayigera;  Beccari,  Malaisia 

I,  251,  t  X  (1878).     Sarawak. 

9.  Thismia  episcopalis;  Geomitra  episcopalis ;  Beccari,  Malaisia 

i.,  250  t.  xi.  (1878).    Mt.  Mattan.  Borneo. 

10.  Thismia  Rodwayi ;  Derwent,  Tasmania. 
This  is  nearest  allied  to  the  next  foregoing. 

The  constitution  of  the  word  Thismia,  as  dedicatory  to  the 
I^yto- Anatomist  Th.  Smith,  was  unfortunate,  though  the 
name  is  euphonious. 

Soon  after  this  was  written,  seyeral  more  specimens  of  the 
Thismia  were  found  by  Mr.  Bodway  and  kindly  transmitted 
to  me ;  they  came  from  the  lower  portion  of  the  eastern  slope 
of  Mount  Wellington.  He  noticed  the  plant  to  grow  also  on  the 
roots  of  Bedfordia,  and  he  further  ascer^ined  that  the 
unpleasant  odour  of  the  flower  is  only  deyeloped  in  the  process 
of  decay.  Boot  ramified  into  few  filiform  somewhat  camulent 
diyisions.  Stem  one,  or  when  two  stems  occur,  distant,  some- 
times yery  short.  The  three  shorter  lobes  of  the  calyx 
exterior,  but  at  about  the  same  lerel  as  the  longer  lobes, 
which  can  be  regarded  as  petaline.  Anthers  concealed 
through  the  introflexion  of  the  staminal  tube,  whereby  they 
are  pressed  against  the  inside  of  the  calyx-tube,  so  that 
interyening  of  insects  becomes  necessary  for  passing  the 
pollen  on  to  the  stigmas.  Outer  part  of  the  anther-connectiye 
ending  upwards  in  two  deltoid  denticles,  much  oyerreached 
by  an  exceedingly  tender  setule.  Pollen  grains  whitish  when 
moist,  almost  dimidiate  globular.    Bipe  fruit  as  yet  unknown. 
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Pam.  EPEIRID^. 
Gen.    Epeira,  Walck. 

Epeira  MorUmi,  sp.  no  v.    Plate.     Fig.  1. 

Femina.—Ge^lL  tb.,  long,  4*8;  broad,  4;  facial  index,  2. 
Abd.,  long,  10;  broad,  6;  legs,  1,  4,  2,  3  =  19,  14,  17*5, 
10  mm. 

Oqphalothorax  fulvus,  greenish  tinge,  lake-brown  reflections 
on  cephalic  part  and  lateral  margins,  fovea  deeper  shade ; 
hairs  white,  silky,  adpressed ;  slightly  surpasses  ti  Di»  of  first 
leg  in  length ;  moderately  depressed ;  pars  cephalica  de- 
pressedly  convex,  truncation  visibly  rounded,  ocular  eminence 
slight;  lateral  index  equals  two-thirds  of  &cial;  depth  of 
clypeuB  scarcely  equal  to  three-fourths  diameter  of  an  anterior 
centre  eye;  sides  of  pars  thoracica  well  rounded ;  fovea  large, 
sub-oval,  longitudinal;  caput  and  radial  8tri»  slightly 
defined;  profile-contour  rises  from  thoracic  junction  at  an 
angle  of  SOdeg.,  slopes  moderately  across  caput. 

Pore  and  hind  row  of  eyes  tolerably  and  somewhat  evenly 
recurved ;  fore-centrals  of  equal  size ;  posterior,  median-pair 
posited  obliquely  on  dark,  oval,  promment  spots,  separated 
by  an  interval  equal  to  an  eye's  breadth  and  a  half,  scarcely 
their  space  anii  one-half  from  laterals ;  anterior  centre  eyes 
visibly  more  distant  from  each  other  than  they  are  from  hind 
pair,  an  interval  rather  exceeding  their  diameter  ;  their 
space  and  a  quarter  from  side  eyes ;  laterals  about  one-third 
smaller  than  centrals,  seated  obliquely,  more  than  half  their 
radius  apart,  on  separate  tubercular  eminences. 

Legi  fulvus,  femora  of  two-first  pairs  reddish-brown, 
annuu  reddish-fuscous;  distal  rings  on  femoral  joints; 
central  and  apical  on  tibiss  and  metatarsi ;  second  half  of 
tarsi  shade  of^  to  dark  brown ;  hairs  dark,  somewhat  sparse ; 
spines  brown  or  black,  numerous,  irregular. 

Palpi  fulvus,  fore-end  of  pars  digitalis  fuscous;  hairs 
light;  well  spined;  moderately  long  and  slender. 

Fa2c6«  brownish-yellow,  fangs  durk;  conical,  vertical,  flatly 
convex,  length  equals  breadth  of  anterior  row  of  eyes,  their 
space  visibly  surpasses  it. 

JtfcmUtB folvus,   fuscous  clouding;  length  perceptibly  ex- 
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ceeds  their  breadth,  much  dilated  at  extremity,  roundly 
pointed,  inclined  towards  each  other. 

Labium  darker  than  maxillsa;  nearly  as  long  as  wide, 
conical. 

Stnmum  mahogany-brown,  cordate,  moderately  developed 
eminences  opposite  coxse. 

Abdomen  elongate-oviform,  moderately  convex  above,  sides 
steep,  longitudinally  wrinkled ;  base  produced  into  two 
sub-conical  elevations ;  deep  lake-colour,  with  brownish 
penetrative  tints,  markings  creamy-white ;  dorsal  area  dis- 
plays two  wide,  sinuate,  converging  bandB,  extending  from 
the  rounded  face  of  basal  humps  to  second  half  of  dorsum, 
enclosing  a  cunate  area,  where  they  are  resolved  into  a  series 
oi  more  or  less  defined  spots  terminating  at  anus;  side 
stripes  broad,  sinuate,  compressed  somewhat  forwards,  in- 
terrupted at  the  nearly  free  spots  contiguous  to  base  of 
humps ;  between  the  latter  is  a  somewhat  Y-shaped  mark, 
extremities  dilated,  central  spot ;  this  figure  is  followed  by 
several  more  or  less  pronounced  dots  on  median  line  of 
cunate  area;  the  more  strongly  defined  impressed  spots 
occur  on  fore-half ;  anterior  pair  placed  between  humps,  form 
a  quadrilateral  figure  with  second  pair,  longer  than  broad ; 
latter  pair  included  in  the  transverse  line  of  four  spots, 
which  cause  a  constriction  in  each  of  the  converging  bands ; 
central  pair  indent  extremity  of  these  bands,  represent  with 
second  pair  a  trapezoid  narrowest  in  front ;  lateral  margins 
clouded  with  lake-black,  display  on  superior  line  and  inter- 
rupted border,  resolved  into  spots ;  ventral  shield,  olive-green, 
passing  into  a  bro¥m  on  median  line,  margin,  vellowish, 
elongate  oval ;  vtdva  light  greenish-yellow ;  wrinkled,  sub- 
conical,  prolonged  into  a  remarkably  long  vermiform  stylus, 
yellowish,  two  fore-thirds  blackish,  somewhat  incrassated  and 
depressed  towards  second  half,  sharply  bent  forwards,  rapidly 
curved  backwards;  posterior  face  of  corpus vulvsa displays  a 
dark  rimmed  oval  area,  enclosed  within  is  a  fuscous  plano- 
convex spot. 

Var.  a,  OMhdkUhorax  galbious,  dorsum  of  caput  and  median 
band  reddish  brown,  lateral  marsin  fuscous.  Lege  ^bious, 
femora  of  I.  and  U.  suffused  witSi  brown-black,  annun  broad, 
fuscous.  Colouration  of  palpi  lighter  than  legs.  Pattern  and 
colours  of  abdomen  do  not  differ  from  tvpe-form,  except  that 
the  lake  approximates  more  or  less  to  a  deep  brownish-purple. 

I  have  much  pleasure  in  naming  this  handsome  species 
after  Mr.  Alex.  Morton,  Curator  of  tiie  Tasmanian  Museum, 
to  whom  I  am  indebted  for  a  large  collection  of  spiders. 

Epeira  venbriosaj  sp.  nov. 
JPemtna.— *Ceph.  th.,  long,  5*7 ;  wide,  4*5.    Abd.,  long,  12 ; 
wide,  11 ;  legs,  1,  2—4,  8*»22,  20, 18  mm. 
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Cephalothorax  lake*browDt  passing  into  brown  on  posterior 
incline  and  lateral  borders,  moderately  clothed  with 
adpressedy  silky,  whitish  hairs;  depressed;  length  equals 
metatarsus  and  tarsus  of  a  leg  of  fourth  pair ;  pars  cephialica 
sub-aplanate,  squarely  truncated,  ooular-eminence prominent; 
facial  index  exceeds,  lateral  by  one-fourth,  equals  one-half 
breadth  of  thorax ;  depth  of  clypeus  plainly  surpasses  diameter 
of  a  fore-centre  eye;  i^irs  thoracica  ovate;  indentation 
trisected;  caput  and  radial  stria  faint;  contour  of  profile 
represents  a  moderate,  even  arch. 

Fore-centre  eyes  of  about  equal  size,  form  a  quadrilateral 
figure  widest  ia  front;  posterior  row  slightly  recurred, 
median  eyes  rather  further  from  fore-pair  than  they  are 
from  each  other,  an  interral  visibly  surpassing  their  diameter ; 
their  space  and  a  half  from  laterals ;  curvature  of  anterior 
row  perceptibly  stronger  than  hind  row;  median  eyes 
separated  by  an  eye's  breadth  and  a  half,  divided  from  side- 
eyes  by  their  space  and  a  quarter ;  laterals  one-third  smaller 
ti^an  centrals,  posited  obliquely  on  a  forward  projecting 
tubercular  elevation,  less  than  their  radius  from  each  other. 

Legs  and  cephalothorax  concolorous,  annulations  broad, 
brown,  not  dearly  defined;  hairs  fine,  somewhat  sparse; 
spines  yellowish,  base  dark ;  fairly  numerons,  irregular ; 
tibial  spines  equal  to  its  own  diameter  in  length;  legs 
moderately  stout,  tibial  joints  cylindrical. 

Palpi  fuscous,  annuli  deeper  tone ;  length  equal  to  meta- 
tarsus and  tarsus  of  first  leg ;  spines  numerous  on  radial  and 
digital  joints ;  palpal  claw  short,  well  curved,  9  teeth,  3  basal 
rapidly  decreasmg  in  size. 

Falces  deep,  raw-sienna ;  conical,  vertical,  strongly  gibbous 
at  base  in  front ;  fore-third  divergent,  as  stout  as  tixe  femur 
of  a  third  leg,  length  equal  to  anterior  row  of  eyes ;  4  teeth 
on  outer  row ;  inner  3. 

MaxilUe  nearly  as  broad  as  long,  extremity  much  dilated, 
roundly  pointed,  inclined  over  labium^  which  is  wider  than 
long,  sub-triangular ;  organs  olive-brown,  pale  margins. 

Btumwn  mahogany-brown ;  hairs  light;  cordate ;  eminences 
opposite  coxal  joints. 

Abdomen  broad-oviform,  base  pointed;  profile-contour 
ovate;  humeral  tubercles  obtuse-conical;  rather  sparseh' 
clothed  with  short,  black  bristle-like  hairs,  and  soft 
white,  latter  following  the  lighter  tints ;  pattern  somewhat 
obscure;  ground  colour  creamy-brown,  mottled,  ill-defined 
patches  of  a  pale  olive-brown,  few  orange-red  stains,  most 
pronounced  aoout  region  of  centre  figure  and  tubercles ;  basal 
naif  displays  an  olive-brown  cruciate  figure,  eonq»osed  of  two 
longitudinally  placed,  spindle-shaped  le^ots,  and  two.mueh 
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smaller  lateral  spots  in  line  with  tubercles ;  lateral  margins 
show  a  series  of  chocolate-brown  rib-like  streaks,  convexities 
directed  backwards;  basal  end  displays  a  series  of  fine 
horizontal  streaks,  limited  bj  first  rib-like  line;  ventral 
surface  chocolate-brown  ;  shield  pale  burnt-sienna,  large, 
brown,  trapezoidal  mark  in  centre ;  spinners  short ;  corpus 
vulvce  lake-brown ;  sub-reaiform,  of  moderate  size ;  sides 
abrubt,  project  outwards ;  face  bordered  bj  two  narrow  costfio, 
inner  black,  encloses  a  heart-shaped  area  containing  two  f  ovee, 
divided  by  a  longitudinal  groove ;  apex  of  area  limited  by  the 
rima  genitalis  ;  springing  from  anterior  border  of  corpus  is  a 
long,  tapering,  flat,  transversely  rugose,  hairy,  yellowish 
scapus,  curving  backwards  and  upwards. 
Single  specimen.    A.M. 

Epeira  notaeepTuila,  sp.  nov. 

Femina. — Ceph.  th.,  long,  4 ;  broad,  3  ;  facial  index,  1*5. 
Abd.,  long,  6;  broad,  4.  Legs,  1,  2,  4,  8  =  12-5,  US,  11, 
7  mm. 

Cephaloihorax  light  brownish-orange,  reddish  dots,  two 
fuscous  spots  transversely  posited  in  centre  of  caput; 
thoracic  part  displays  two  rows  6—2  of  similar  tinted  spots  ; 
hind  and  fore-centre  pair  enclose  a  Y-shaped  figure  within 
fovea.  This  figure  is  connected  by  short  bars  with  next 
pair  of  spots  in  anterior  row ;  marginal  band  brown,  projects 
a  triangular  mark  on  basal  half,  fades  away  forwards; 
fairly-well  clothed  with  rather  coarse,  whitish,  adpressed 
hairs;  length  equal  to  metatarsus  and  tarsus  of  a  leg  of  first 
pair;  pars  cephalica  sub-aplanate,  sides  abrupt,  somewhat 
retreating ;  lateral  index  equals  space  between  a  fore-lateral 
eye  and  the  central  furthest  from  it ;  depth  of  clypeus  equals 
diameter  of  a  fore-centre  eye ;  pars  thoracica  oval,  convex, 
fovea  sub-circular,  shallow ;  normal  grooves  faint ;  profile- 
contour  represents  a  somewhat  prominent  arch,  cephalic  and 
thoracic  incline  of  about  equal  grade. 

Eyes  of  fair  size,  placed  on  fuscous  rings ;  posterior  row 
perceptibly  recurved  ;  median  pair  visibly  more  than  an  eye's 
breadth  apart,  their  space  and  one-third  from  laterals  of 
same  row;  anterior  row  more  distinctly  recurved;  centrals 
one-third  larger  than  hind  pair,  perceptibly  closer  to  these 
eyes  than  they  are  to  each  other,  an  interval  surpassing  their 
£ameter  by  one-fourth ;  divided  from  side  eyes  by  rather 
less  than  two-thirds  their  space ;  laterals  scarcely  one-third 
smaller  than  posterior  centrals  on  fuscous  rings,  oblique^ 
about  two-thirds  their  radius  from  each  other;  fore-eye 
posited  on  a  yellowish  projecting  tubercle. 

Legs  pale  yellowish  stone-colour,  fuscous  patches  and  spots 
on  inferior  side  of  femoral  andcoxal  joints,indications  of  annuli 
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on  metatarsi;  tarsi  shade  off  rapidly  into  reddish-foaooiu ; 
hairs  pale-jellow;  spines  yellowish,  dark  base ;  fine;  tibial 
shorter  than  transrerse  diameter  of  srticle,  numerous;  tibi»  of 
I.  and  n.  have  on  inferior  side  a  double  row  of  5, 5 ;  metatarsi 
4, 3 ;  legs  moderately  strong;  11.  and  17.  of  about  equal  length; 
patella  and  tibisd  compressed,  grooves  slight ;  superior  tursal 
xslaws — 1st  pair,  9  comb  teeth ;  inferior  ckw  2  points. 

Palpi  colour  and  armature  of  legs ;  length,  4*6  mm. ;  palpal 
•claw  well  carved,  10  comb  teeth,  2  basal  small. 

Fakes  f olvus,  glossy,  apices  brownish;  conical,  base  in  front 
gibbons,  vertical,  slightly  exceed  pars  digitalis  of  palpus  in 
length,  as  stout  as  the  femur  of  a  first  leg ;  double  row  of 
black  teeth,  outer  4,  inner  8. 

Maxillce  greenish-yellow,  centre  clouded  with  liffht-brown, 
rather  longer  than  broad,  enlarged  forwards,  obtusely  pointed* 
inclined  towards  each  other. 

2ia&itfn»  pale  greenish-yellow,  base  fuscous,  wider  than  long, 
triangular. 

Stumum  light-brovm,  passing  into  dark  chestnut-brown  on 
margins,  spotted ;  cordate,  eminences  opposite  coxal  joints. 

Abdomen  sub-triangular,  base  truncated,  depressed,  humeral 
tubercles  well  developed,conical  apices  brownish,  semi-pellucid, 
project  upwards  and  somewhat  backwards ;  posterior  tubercle 
stout,  conical,  prominent  wrinkle  or  tubercle  beneath ;  lateral 
borders  rugose ;  hairs  somewhat  sparse,  appressed,  whitish, 
few  pale  yellow,  dark  based,  short  bristles  project  from  fusoouB 
«pots ;  integument  pale  brownish  stone-colour ;  folium  tapers 
from  fore-tubercles  to  posterior  tubercle,  defined  by  a  light 
fuscous,  sinuating  line ;  median  streak  similar  shade ;  three 
pair  of  blue-black  impressed  spots,  two  anterior  pairs  largest, 
form  a  trapezoid  narrowest  m  front ;  light  fuscous,  nearly 
vertical,  bands  on  lateral  margins.  Corpus  vuloce  fulvus, 
somewhat  triangular,  convex  elevation,  wrinkles  transverse, 
well-defined ;  broad  and  concave  in  front,  margins  tumid ; 
projecting  from  within  the  dark  concavity  is  a  yellowish, 
rather  wide  septum,  as  broad  at  truncated  apex  as  long. 

Several  examples.    A.  M. 

Epeira  singulara,  sp.  nov.    Plate.    Fig.  2. 

Femina. — Ceph.  tii.,  long,  4 ;  broad,  8*4 ;  facial  index,  2. 
Abd.,  long,  67 ;  broad,  6.    Legs,  1,  2,  4,  8  » 18, 12, 11, 8  mm. 

Cq^halothorax  bright  brownish-lake,  clouded  about  caput 
and  lateral  margins  with  blackish-lake;  hairs  somewhat  sparse, 
49ilky  white  and  dark,  former  predominate  on  thoracic  part ; 
pars  cephalica  flatly-convex,  dips  abruptly  into  depression  on 
posterior  incline  of  thorax ;  truncation  perceptibly  rounded, 
ocular  Novation  Cairly  developed,  lateral  index  equals  space 
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from  a  hind-lateral  eye  to  central  of  same  row  furtliest  from 
it;  depth  of  clypeus  scarcely  equal  to  diameter  of  a  fore- 
oentre  eye;  pars  thoracica  broad-oval,  conyez,  hind-slope 
occupied  by  an  orange-brown,  semi-oval,  flatly-convex  depres- 
sion, fovea  at  apex,  triangular,  slight ;  normal  grooves  not 
well-defined ;  profile-contour  rises  from  thoracic  junction  at 
a  moderate  angle,  caput  curve  slopes  at  an  angle  of  35deg.  to 
hind-row  of  eyes. 

Posterior  and  anterior  row  of  eyes  moderately  recurved ; 
hind-median  pair  separated  from  each  other  by  an  interval 
•equal  to  their  diameter  and  one-half,  and  from  laterals  by 
their  space  and  three-fourths  ;  fore-centre  eyes  plainly  more 
than  their  breadth  from  one  another,  rather  less  than  an  eye's 
diameter  from  posterior  centrals,  which  they  equal  in  size ; 
distance  separating  them  from  side  eyes  visibly  surpasses 
their  space  ;  laterals  about  one-half  size  of  centrals,  posited 
obliquely  on  moderate  tubercular  elevations,  nearly  contiguous. 

Legs,  femora,  especially  of  I.  and  11.,  bright  brownish-lake, 
other  joints  fulvus,  green  tinge  ;  annuli  fuscous,  indications 
•on  thighs  of  III.  and  lY.;  two  wide  annulations  on 
patellery  joints ;  three  on  tibial  and  metatarsal ;  fore-end 
of  tarsi  fuscous;  moderately  haired';  spines  brownish, 
somewhat  sparse;  tibial  spines  scarcely  equal,  transverse 
diameter  of  article;  patellsB  and  tibise  compressed,  show 
two  longitudinal  grooves;  former  articles  two-thirds 
length  of  latter,  of  equal  length  on  third  pair;  superior 
tarsal  claws — 1st  pair,  stout,  well  curved,  8  teeth,  5  strong 
combs,  8  basal  close  small ;  inferior  claw  long,  sharply  bent^  2 
small  points. 

PaJpi  fulvus,  green  tinge,  annuli  of  pars  humeralis  and 
two  fore-thirds  of  digital  joint  chestnut-brown ;  hairs 
whitish ;  spine  armature  moderate ;  palpai  claw  less  curved, 
than  tarsal ;  nine  teeth  increasing  in  length  and  strength. 

FcUcea  reddish-chestnut,  strongly  gibbous  at  base  in  front, 
conical,  vertical,  half  as  broad  as  long ;  length  equal  to  space 
occupied  by  front  row  of  eyes ;  outer  row  of  teeth,  4  ;  inner,  8. 

MaxilloBf  length  and  breadth  at  extremity  about  equal, 
roundly  pointed,  inclined  over  labium^  which  is  perceptibly 
wider  than  long,  roundly  and  somewhat  sharply  pointed  ; 
organs,  dark  fuscous,  margins,  greenish-yellow. 

Stumum,  lake-black ;  hairs,  white ;  cordate,  centre  pro- 
minent, eminences  opposite  coxsb  moderate. 

Abdomen  angular-oviform,  projects  over  base  of  cephalo- 
ikorax,  depressedly  convex  above ;  contour  of  profile  repre- 
sents a  somewhat  even  curve  across  dorsum,  dips  abruptlj 
to  spinners  from  first  row  of  tubercles,  depth  of  dip  equal 
to  about  one-haU  lengtii  of  abdomen;  humeral  tuberdea 
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obtuse-conical,  project  upwards  and  outwards;  posterior 
tubercles,  5 ;  first  row  slightly  developed  ;  tubercle  of  second 
row  most  prominent ;  clouied  with  short  copper-coloured  and 
white  hairs  ;  integument  has  a  soft  yelvetj  appearance, 
brownish-fawn  colour,  speckled  with  light-brown,  largest  and 
scarcest  spots  deepest  hue;  folium  tapers  from  humeral 
tubercles  to  spinners ;  margins  sinuate,  fuscous ;  flesh 
colour  of  tubercles  encroaches  into  the  normal  fawn-colour  ; 
in  line  with  eminences  is  a  centrally-broken  fuscous,  oblong, 
transverse  mark,  connected  by  a  short  baud  with  a  greenish, 
ill-defined  bar,  surpassing  the  former  in  length  ;  these  marks 
occur  between  first  and  second  pair  of  impressed  spots ;  base 
of  folium  angular,  defined  by  dark  shading ;  at  constriction 
of  foliimi  on  posterior  side  of  second  pair  of  spots  is  a 
broken  cross-bar ;  second  occurs  below  third  pair  of  im-^ 
pressed  spots;  posterior  two-thirds  of  compressed  portion 
of  folium  obliterated  by  a  remarkable,  large,  sinuated,  brass- 
coloured  patch,  metallic  reflections,  which  curves  round, 
suffusing  almost  all  the  right  side  of  abdomen  ;  ventral  sur- 
&ce  dull  brown,  lake  tinge,  fuscous  clouding ;  shield  fuscous. 
Corpus  vtdvcBf  deep  orange,  costs  passing  into  red  chestnut^ 
Bcapus  similar  tints ;  stylus  lemon-yellow ;  corpus  trapezoidal 
nearly  as  wide  at  base  as  long,  longitudinally  depressed^ 
laterally  bounded  by  deep,  projectmg  cost®,  increasing 
somewhat  in  width  towards,  and  revolute  above  the  rima 
genitalis ;  scapus  vulva  curves  over  base  of  corpus,  three- 
fourths  its  len^h,  elongate-oval,  transversely  wrinkled, 
lateral  border  wide,  tapers  at  fore-end,  incurvate ;  apex  of 
acapus  projects  rather  beyond  base  of  stylus ;  latter  strongly 
segmented,  base  stout,  second  half  tapers  rapidly,  about 
three-fourths  length  of  scapus. 

Only  a  single  example  of  this  handsome  species  was  con- 
tained in  Mr.  Morton's  collection;  probably  the  remarkable 
irregular  metallic  markings  on  the  abdomen  are  unique. 

Yar.  a. — Colouration  of  cepthalothorttx  and  legs  resemble 
type-form.  Abdomen  grayish-fawn  colour,  markings  deeper 
tone ;  pattern  does  not  differ  essentially  from  type-form. 

Two  specimens.    A.M. 

Epeira  viridula,  sp.  nov. 

Femina. — Ceph.  th.,  long.,  2'5 ;  broad,  1*8 ;  facial  index,  1. 
Abd.,  long.,  4 ;  broad  3*5.    Legs,  1, 2, 4,  3.  =  7'5, 6*5, 6, 4  mm. 

Cephalothora4Xi  light  brown,  fuscous  clouding;  fairly  clothed 
with  whitish  hairs ;  clathrate  ;  pars  cephalica  moderately 
convex,  roundly  truncated,  ocular  elevation  prominent; 
clifpeus  in  height  visibly  less  than  diameter  of  a  fore  centre 
eye ;  pars  thoracica  broad-ovate,  convex ;  posterior  incline 
depressed ;  fovea  sub-oval,  shallow,  radial  strisd  well  defined,. 
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•<».put  grooves  moderately ;  profile  line  rises  from  thoracic 
juDction  at  a  tolerable  angle  to  limit  of  caput,  latter  horizontal, 
perceptibly  arched,  eye  eminence  projects  forwards. 

Anterior  and  posterior  row  of  eyes  moderately  and 
somewhat  equally  recurved ;  hind  median  eyes  largest  of  eight, 
posited  obliquely  on  the  more  prominent  part  of  eminence, 
divided  from  each  other  by  an  interval  equaling  an  eye's 
diameter  and  two- thirds,  and  from  laterals  of  same  row  by 
scarcely  their  space  and  a  quarter;  fore-centrals  less  than 
one-third  smaller  than  hind-pair,  visibly  more  than  their 
diameter  from  them,  removed  from  each  other  by  a  space 
equal  to  an  eye's  breadth  and  one-quarter,  separated  from 
side  eyes  by  rather  more  than  their  space ;  laterals  about  half 
size  of  fore  centrals,  seated  obliquely  on  a  conmion,  strongish 
tubercle,  their  radius  apart. 

Legs  fulvus,  faint  green  tinge,  fuscous  patches  on  femoral 
jointo,  resolved  somewhat  into  distal  rings,  on  III.  and  IV.; 
patellfls  clouded,  tibi»  and  met-atarsi  two  annuli ;  hairs  white, 
somewhat  sparse ;  spines  light,  scarce ;  legs  strong,  patellary 
and  tibial  joints  compressed,  two  well-defined  grooves; 
superior  tarsal  claws — 1st  pair,  9  comb  teeth ;  inferior  cUw  2 
points. 

Falpi  colour  and  armature  of  legs ;  palpal  claw  10  teeth. 

Falces  light-fulvus,  cloud^ed,  conical,  vertical,  basal  half 
prominent  in  front ;  length  rather  shorter  than  radial  and 
digital  joints  of  palpus,  about  as  stout  as  the  femur  of  first  leg. 

MaxilUe^  length  somewhat  surpasses  breadth,  enlarged 
forwards,  roundly  pointed,  inclined  over  labium,  latter  nearly 
as  long  as  wide,  well  pointed,  margin  tumid ;  organs  chocolate 
brown,  fore-end  pale  olive  brown. 

Stumum  blue-black ;  cordate,  eminences  opposite  coxal 
joints  well-developed. 

Abdomen  oviform,  depressed,  humeral  tubercles  obtuse- 
conical,  directed  somewhat  outwards  and  backwards ;  posterior 
tubercles  well-developed,  centre  tubercle  of  first  row  much 
the  largest  and  stoutest ;  tubercle  of  second  line  as  strong  as 
central  of  first ;  third  short  and  fattened ;  pale  brownish-fawn 
colour,  suffused  in  more  or  less  transverse  patches,  with  dull 
rifle-green,  few  spots  of  same  hue ;  margin  of  folium  acutely 
sinuate,  commences  at  base  of  humeral  prominences,  curves 
over,  tapers  to  posterior  row,  obliterated  on  dip  of  abdomen  ; 
inner  border  olive-brown,  outer  creamy-brown ;  short  angular 
mark  of  same  colour  on  basal  end;  ill-defined,  somewhat 
lanceolate,  greenish  figure  in  centre  of  dorsum ;  lighter  shade 
predominates  on  ventral  surface;  shield  olive-green,  oval. 
Vulva  pale  yellowish-brown ;    represents  a   low,  transverse. 
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oval  eleratioii,  prolonged  into  a  broad,  tapering,  flatly  conTex^ 
dose  lying  scapus,  fore-end  slightly  segmented. 
Single  example.    A.  M. 

^BBA,  gen.  noY. 

C^haloihorax  rather  longer  than  broad,  sub-parallel,  lateral 
constriction  slight;  cephalic  part  large,  elevated,  rather 
abruptly  inclined  on  all  sides  from  posterior  central  eyes ; 
anterior  angles  prolonged  into  strong,  abscinded,  sub-conical 
prominences,  depressed  above,  directed  outwards  and  forwards 
beyond  the  frontal  line;  clypeus  retreating,  centrally  pro- 
longed, pointed,  depth  equal  to  the  space  occupied  by  the 
fore-centre  eyes ;  thoracic  part  depressedly  convex ;  at 
junction  with  caput  on  same  plane  as  anterior  median  eyes, 
indentation,  radial  and  caput  strie  shallow  and  irregular;, 
contour  of  profile  represents  a  rather  even  line  rising  from 
thoracic  junction,  at  an  angle  of  SOdeg.,  to  posterior  central 
eyes,  incline  across  ocular  area  somewhat  more  abrupt. 

Eyes  tolerably  small,  in  three  row8~-4,  2,  2;  or  two 
procurved  rows,  posterior  line  being  very  strongly  curved ; 
fore-centrals  form  a  trapezoid  narrowest  in  front,  rather 
longer  than  broad  behind;  laterals  posited  on  truncated 
apex  of  lateral  projections. 

Legs  of  moderate  and  somewhat  equal  length,  1 — 2,  4,  8  ; 
first  and  second  pairs  stoutest,  of  about  equal  strength; 
patellary,  tibial  and  metatarsal  joints  of  two  first  pairs  sub- 
aplanate ;  patella  rather  shorter  than  tibia,  metatarsus  and 
tarsus  of  about  the  same  length;  together  nearly  equal 
the  two  former  articles  in  length;  tibial  and  metatarsal 
joints  armed  their  entire  length,  on  both  edges,  with  long, 
curved  spines,  intermediate  spaces  ocoupied  by  3  or  4  smaller 
spines  of  similar  form ;  tarsi  furnished  with  an  inner  and 
outer  row  of  close  spines,  not  differing  from  metatarsal, 
except  that  they  are  shorter  and  of  somewhat  even  size; 
tibiffi  and  metatarsi  of  third  and  fourth  pairs  have  a  few 
straight  spines;  superior  tarsal  claws  of  first  pair,  shorty 
well-curved,  8  comb-teeth;  inferior  claw  sharply  bent; 
axillary  claws. 

Falpi  moderately  strong,  armed  with  spines ;  palpal  claw 
long,  slender,  7  teeth,  free  end  short. 

Falces  of  tolerable  strength  and  length,  inwardly  inclined. 

MaxillcB  short,  length  perceptibly  surpasses  the  breadth^ 
fore-end  enlarged,  roundly  pointea,  directed  towards  the 
hhiurrif  which  is  semi-circular,  everted,  breadth  exceeding  the 
length.    Stumum  sub-oval. 

Abdomen  sub-rhomboid,  base  truncated,  posterior  extremity 
enlarged,  somewhat  depressed  above 
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JErea  aUicephala,  sp.  noY.    Plate        Fig.  8. 

Femina. — Ceph.  th.,  long,  3 ;  broad,  2-6 ;  facial  index,  2*4. 
Abd.,  long,  6-6 ;  broad,  6*6.  Legs,  1 — 2, 4, 3  =  7*5,  6'5, 4.  mTp. 

Cephahthorax  lake-black  about  ocular  area,  fore-sides  of 
thorax,  and  lateral  margins ;  dark  sbade  passes  between  hind- 
median  eyes  tapering  to  limit  of  caput,  enlarged  at  foyea ; 
posterior  incline  of  cephalic  and  thoracic  parts  fuly us,  passing 
into  a  brownish  lake ;  hairs  whitish,  appressed,  somewhat  in 
lines:  luoonose;  sub-parallel,  rounded  posteriorly,  lateral 
constriction  slight ;  pars  cephalica  elevated,  slopes  on  all  sides 
rather  abruptly  from  hind  central  eyes ;  grooved  depression 
between  latter ;  fore-angles  developed  into  very  stout,  sub- 
conical  projections,  flatly  convex  above,  directed  outwards 
and  forwards  beyond  frontal  line  ;  cly^eus  retreating,  pointed, 
height  equal  to  space  of  anterior  median  eyes ;  pars  thoracica 
depressedly  convex,  on  same  plane  as  fore-centre  eyes  at  its 
junction  with  caput;  fovea  shallow,  ill-defined;  caput  and 
radial  strisB  slight,  irregular;  profile-contour  rises  from 
thoracic  junction  with  a  somewhat  even  line  to  posterior 
median  eyes,  at  an  angle  of  30deg,  slopes  rather  more  abruptly 
to  anterior  centre  eyes. 

Eyes  rather  small ;  anterior  row  procurved ;  line  through 
centrals  intersects  lateral  pairs ;  median  eyes  posited  some- 
what obliquely  on  small,  crimson-lake,  discoid  tubercles, 
separated  from  each  other  by  an  interval  perceptibly  exceed- 
ing an  eye's  breadth,  and  from  laterals  of  same  row  by  nearly 
twice  their  space;  posterior  row  straight;  forms  a  very 
strongly  procurved  Ime,  with  eyes  of  second  row  ;  eyes  one- 
fourth  larger  than  anterior  pair,  seated  obliquely  on  well- 
developed,  crimson-lake,  discoid  elevations,  about  one-fourth 
further  from  fore-centrals  than  they  are  from  each  other,  an 
interval  surpassing  space  of  anterior  pair  by  scarcely  one- 
third;  interval  between  tubercles  fully  equal  to  one-half 
the  distance  dividing  them  from  fore-pair  of  tubercular 
eminences,  separated  from  hind-laterals  by  their  space  and 
a  half;  side-eyes  placed  obliquely  on  abscinded  apices  of 
lateral  projections,  anterior  eye  more  than  twice  size  of  pos- 
terior, latter  about  equal  to  a  fore-central,  divided  from  eye 
next  to  it  by  rather  more  than  one-fourth  its  own  diameter. 

First  and  second  pairs  of  legs  lake-brown,  suffused  with 
chocolate-black,  somewhat  obscure  annuli  on  tibiae;  hind 
pairs  fulvus ;  coxal  joints,  two  distal  thirds — more  or  less — 
of  femora  and  patellsB  suffused  with  dark  chocolate-brown  ; 
wide  basal  annulations  on  tibial,  metatarsal  and  tarsal 
joints  of  same  shade;  legs,  1st  pair  rather  stout,  thighs 
compressed;  patella  and  tibia  sub-aplanate,  former  article 
grooved,  less  than  one-fourth  shorter  than  tibial  joint, 
latter  sub-linear;    metatarsus  and  tarsus  of  nearly  equal 


S46  OK  NEW  SPECIBB  OF  TASMANIAK  AKANISDJL 

length,  together  scarcelj  surpassed  bj  the  patellarj 
and  tibial  joints  ;  penultimate  article  aplanate,  base 
incrassated ;  hairs  whitish  and  yellowish,  most  numerous  on 
tlbisB  of  I.  and  11. ;  tibial  and  metatarsal  joints  of  I.  and  IL 
armed  their  entire  length  on  both  edges  with  long,  flattish, 
brown,  curved  spines,  directed  forwards  and  outwards; 
metatarsal  longest;  tibiaa  have  about  6  on  each  side; 
metatarsi  7  on  inner,  4  on  outer  edge ;  space  between  lonp^ 
spines  occupied  by  from  3  to  4  much  shorter  spines  of  similar 
form  and  colour ;  lateral  sides  of  tarsi  armed  the  whole  length 
with  clope  spines  similar  but  shorter  than  metatarsal ;  tibiss 
of  III.  have  about  3  spines  beneath,  1  above ;  metatarsi  8  or  4 
on  inferior  side;  tibise  of  IV. ;  IV.  pair  1  on  superior,  3  or  4 
on  inferior  side;  metatarsi  4  or  5 ;  superior  tarsal  claws — 1st 
pair,  short,  well  curved,  8  comb  teeth ;  inferior  claw  sharply 
bent,  points  ? ;  axillary  claws. 

Falpi,  humeral  and  cubital  joints  fulvus,  former  article 
clouded,  radial  and  digital  lake-brown,  clouded  with  black 
browD,  both  articles  fairly  furnished  with  hairs  ;  cubital  joint 
1  spine  ;  radial  2  ;  digital  7  ;  humeral  rather  shorter  than  two 
following  articles  together,  two  latter  scarcely  equal  digital 
joint  in  length  ;  palpal  claw  long,  slender,  first  half  straight, 
second  moderately  curved  ;  7  teeth,  free  end  short. 

Falcas  glossy,  deep  chocolate  brown,  apices  lake  tinge; 
bristle-like  hairs  at  extreniity,  conical,  inclined  inwards, 
scarcely  as  long  as  radial  and  digital  joints  of  palpus,  rather 
stouter  than  the  pars  femoralis  of  a  first  leg ;  double  row  of 
5  short  teeth. 

McudllcB  light  reddish  brown,  pale  greenish  yellow  apices ; 
short,  breadth  nearly  equals  length,  dilated  forwards,  roundly 
pointed,  directed  towards  each  other. 

Labium  chocolate  brown,  apex  pale  greenish  hue ;  semi- 
circular, perceptibly  wider  than  long,  everted. 

Sturnum,  dark  fuscous ;  few  coarse  hairs,  sub-oval. 

Abdomen  sub-rhomboid,  base  truncated,  posterior  fourth 
tumid,  convoluted,  dotted  with  small  pits,  sides  dilated; 
dorsum  rises,  almost  in  line  with  humeral  angles,  into  an 
obtuse-conical  elevation;  lateral  margins  longitudinally 
wrinkled;  abdomen  prolonged  nearly  one-third  its  length 
beyond  spinners,  which  are  short;  darker  parts,  more  especially, 
marked  with  rather  large,  circular  or  oval  lacunose  depressions, 
surrounded  by  numerous,  very  fine,  sinuatiug  wrinkles ;  hairs 
white,  short,  sparse;  ground  colour  marbled  with  purple-black 
and  brown;  large,  deep,  creamy-coloured,  cruciate  figure 
occupies  dorsal  area,  fore-part  nearly  as  wide  as  long,  displays 
five  light  brown  impressed  spots,  three  form  a  procurved  line 
near  basal  margin,  two  occur  at  foot  of  conical  elevation. 
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latter  pair  and  centre  spot  of  anterior  line  connected  by  a 
slight  bluish  cross ;  base  of  cruciate  figure  short,  compressed* 
terminates  at  the  creamy-coloured  posterior  third,  this  part 
throws  off  into  the  dark  integument  marks  of  irregular  shape, 
connected  with  the  somewhat  sinuating,  transverse  bar, 
which  curves  round  humeral  angles  passing  into  the  creamy 
coloured  ventral  surface ;  vulva  and  spinners  enclosed  within 
an  olive-black  patch ;  triangle  of  three  spots  in  centre,  apex 
directed  backwards.  Corpus  vuIvcb,  dull  lake-brown;  sub- 
reniform,  moderately  depressed  area,  bounded  by  an  involute 
costa,  inferior  margin  low  and  somewhat  rugose,  much 
enlarged  at  curvature,  curved  extremities  divided  by  a  pointed 
septum,  whose  breadth  scarcely  equals  the  greater  width  of 
costa ;  above  the  rima-genitalis  are  two  short,  black,  clavate 
processes,  directed  towards  apex  of  septum. 
Single  specimen.    A.M. 

CoLiiiNA,  gen  nov. 

C^hahthorax  rather  longer  than  broad,  sharply  con- 
stricted on  lateral  margins ;  cephalic  part  roundly  truncated, 
ocular  elevation  low ;  fore-half  depressedly  convex,  sides 
somewhat  abrupt,  depth  exceeds  breadth  of  dorsal  surface ; 
fovea  and  normal  grooves  well-defined ;  contour  of  profile 
strongly  arched,  highest  part  at  the  occiput ;  fore-third  of 
caput  inclined  at  an  angle  of  about  45deg. 

Eyes  of  moderate  size,  sub-equal,  posterior  and  anterior 
rows  slightly  recurved,  fore-centre  eyes  form  a  trapezoid 
widest  in  front ;  laterals  separated  from  each  other  by  an 
interval  scarcely  equal  to  their  own  radius. 

Legs  rather  slender,  moderately  long — 1,  2,  4,  3 ;  first  and 
second,  third  and  fourth  of  about  equal  strength ;  patcllary 
and  tibial  joints  cylindrical ;  armature  sparse,  hairs  fine, 
outstanding;  spines  slender,  bristle-like;  superior  tarsal 
claws  moderately  curved  ;  axillary  claws. 

Palpi f  cubital,  radial  and  digital  joints,  furnished  with 
long,  slender  spines ;  numerous  on  the  penultimate  and 
terminal  joints. 

Falces  conical,  inclined  forwards,  stout. 

MaMlcB  enlarged  towards  extremity,  roundly  pointed, 
inclined  towards  labium  which  is  rather  wider  than  long, 
roundly  pointed. 

Stumum  cordate,  eminences  opposite  coxso  well-developed. 

Abdomen  oviform,  large. 

Collina  gldbicira  sp.  nov.     Plate        fig.  4. 
Femina, — Ceph.  th.,  long,   4;  broad,   3.      Abd.,  long,  7; 
broad,  58.    Legs,  1,  2,  4,  3  =  16-5 ;  12-5 ;  11-5,  9  mm. 
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OephalothoraXt  cbrome-yellow,  suffoBed  with  a  light-brown 
on  cephalic  part ;  freckled  with  brown ;  lateral  border  deeper 
tone ;  hairs  pale,  very  sparse ;  length  equals  patella  and  tibia 
of  4th  leg;  pars  cephalica  large,  first  haJf  depressedlj 
convex,  sides  somewhat  abrupt,  roundly  truncated,  eye 
eminence  low;  lateral  index  equals  two-thirds  of  ^dal; 
Cfyp&us  retreating,  surpasses  in  depth  diamater  of  a  fore- 
median  eye;  pars  thoradca  oral,  convex,  fovea  sub-oralt 
caput  and  radial  striaa  tolerably  strong;  profile-contour 
strongly  arched,  prominent  at  occiput,  dips  across  fore-third 
at  an  angle  of  45deg. 

Eifes  of  tolerable  and  about  equal  size,  on  blackish-lake 
rings ;  posterior  row  slightly  recurved  ;  centre-eyes  divided 
by  three-fourths  their  diameter,  rather  more  than  their  space 
from  laterals ;  anterior  row  more  distinctly  recurved,  median 
pair  less  than  their  diameter  and  a  half  from  each  other,  per- 
ceptibly more  than  an  eye's  breadth  from  hind-centrals, 
removed  scarcely  three-fourths  their  space  from  side  eyes  ; 
laterals  placed  obliquely  on  separate  lake-brown  tubercular 
eminences,  somewhat  less  than  their  radius  apart,  tubercles 
small,  anterior  strongest. 

Legs  somewhat  duller  hue  than  cephalothorax,  tibial  and 
metatarsal  joints  greenish  shade ;  hairs  fine,  black ;  spines 
slender,  black ;  2  or  3  on  femora ;  patellee  1 ;  about  6  on  tibiA; 
of  I.  and  n.,  less  on  same  article  of  two  hind-pairs;, 
metatarsal  joints  apparently  devoid  of  spines,  except  meta- 
tarsi of  m.,  which  have  1  spine ;  legs  somewhat  slight,, 
patellery  and  tibial  joints  cylindrical. 

Palpi  and  legs  concolorous  ;  bristle-like  spines  rather 
numerous  on  pars  radialis  and  digitalis ;  humeral  joint  equal 
in  length  to  cubital  and  radial  together ;  two  latter  articles  as 
long  as  digital  joint. 

Falces  chrome-yellow ;  hairs  black,  sparse ;  conical,  base 
gibbous,  inclined  forwards ;  small,  plano-convex,  conical  lobes 
on  outer  side. 

Maxillm  pale  fulvus,  base  lightly  suffused  with  olive  brown, 
nearly  as  wide  as  long,  dilated  forwards,  roundly  pointed,, 
directed  towards  each  other. 

Labium  yellowish,  fuscous  shading;  rather  wider  than 
long,  roundly  pointed,  one-half  length  of  maxillss. 

Stumum  fulvus,  marbled  with  brown ;  heart-shaped, 
eminences  opposite  coxal  joints. 

Abdomen  broad  oviform,  projects  over  base  of  cephalothorax, 
convex  above ;  ground  colour  dull  lake-brown,  suffused  with 
flecks;  dorsum  flecks  dark  creamy-colour,  lobate,  more  or 
less  confluent;  medial  streak,  normal  colour,  terminates  at 
posterior  incline,  displays  four — probably  in  some  examples 
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fiye — arouate  lines  of  similar  colour ;  fleoks  on  lateral  margins 
inconspicuous,  approximate  to  ground  colour ;  yentral  shield 
olive  brown ;  branchial  opercula  chrome-yellow.  Vulva  orange 
brown ;  transyerse,  oyal  area,  occupied  bj  two  deep,  circular 
foyeee,  intersected  by  a  dark  bordered,  broad  septum,  their 
equal  in  breadth,  laterally  prolonged  aboye  the  rima  genitalis, 
extremities  acute,  reyolute. 
Single  example.    A.M. 

Pam.  CELAENIDEN. 

Oen.  Celaenia,  Thor. 

Cdaenia  vorcyinoaa^  sp.  nov.     Plate        Fig.  5. 

lamina, — Ceph.  th.,  long,  5'2,  broad,  6.  Abd.,  long.,  10 ; 
broad,  14 ;  deep,  11.    Legs,  1—2,  4,  3  =  21-2, 12, 10  mm. 

Cephalothorax  deep  fulvus,  olive  tinge,  passing  into  coffee- 
brown  on  lateral  margins,  furnished  with  numerous  papillsB 
— mostly  in  rows,  projecting,  short,  stout,  black  bristles; 
somewhat  reniform,  narrowly  constricted  at  caput,  pars 
oephalica,  rather  depressed,  sides  abrupt,  mamiform  eminences 
well-developed ;  i>rolonged  somewhat  upwards  into  a  stout 
sub-conical  projection,  nearly  as  long  as  wide  at 
base,  occupying  greater  part  of  frontal  space ;  elypet» 
retreating,  depth  perceptibly  exceeds  interval  between  a  fore- 
centre  eye  and  the  lateral  next  to  it ;  pars  thoracica— viewed 
laterally,  obtuse-conoid ;  series  of  six  indentations  occur  at 
edge  of  posterior  inclination,  centre  pair  divided  by  the 
bisected  fovea ;  radial  striss  somewhat  deep  and  short ;  caput 
grooves  faint  forwards,  form  strong,  angular  depressions  at 
limit ;  profile-line  rises  at  an  angle  of  30deg.  from  thoracic 
junction,  dips  forwards  at  a  rather  stronger  inclination  to 
mamiform  elevation — which  represents  an  obtuse-conoid 
projection,  bends  slightly  upwards  to  posterior  row  of  eyes. 

Eyei  tolerably  small ;  posterior  row  recurved,  line  through 
oentrals  strikes  fore-edge  of  anterior  laterals,  front  row  more 
strongly  recurved ;  fore-central  eyes  posited  on  prominence, 
form  a  nearly  quadrilateral  figure, enclosing  conical  apex,  front 
line  rather  shorter  than  hind,  visibly  surpasses  sides;  posterior 
pair  one-third  smaller  than  fore-centrals,  placed  on  slight 
discoid  elevations ;  anterior  pair  little  more  distant  from  side 
eyes  than  are  the  hind-centrals,  a  space  about  equal  to  the 
interval  between  one  another ;  laterals  scarcely  equal  to  hind 
oentrals  in  size,  seated  obliquely  on  a  strong  prominence 
nearly  contiguous. 

Legs  creamy-yellow,  second  half — ^rather  less— of  femoral 
joints  coffee-brovm,  stains  on  first  half ;  patellse  and  annula- 
tions  normal  brown ;  tibi»  have  three  wide  rings ;  metatarsi 
tihoree  less  defined  annuli ;  tarsi  sufEused  ;  simulations  on 
tibial  and  metatarsal  joints  of  two  posterior  pairs  somewhat 
obliterated ;  I.  and  IE.,  m.  and  lY.  of  about  equal  strength  '^ 
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femora  of  two  first  pairs  mucli  the  stoutest;  tibial  joints 
cylindrical,  slender,  about  one-third  longer  than  patellee ; 
metatarsi  nearly  twice  length  of  tarsi,  together  one-third 
shorter  than  tibsd ;  hair  short,  somewhat  sparse ;  femoral 
joints  of  I.,  11.  and  III.  armed  on  inferior  side  with  two 
irregular  rows  of  sub-conical  tubercles  of  yarious  sizes,  pro- 
jecting short  spines,  tarsal  claws  of  normal  form  ;  outer 
claw  much  the  longest  and  strongest ;  inner  sharply  curved, 
three  close  teeth  at  base ;  inferior  claw  closely  inflected,  per- 
ceptibly stronger  than  inner ;  two  pairs  of  axillary  claws. 

Palpi,  pars  humeralis  creamy-yellow,  brown  rings,  following 
joints  ful7us,  suffused  with  brown;  armature  short,  black 
hairs ;  moderately  long,  stout ;  radial  joint  rather  the  longest 
and  strongest,  enlarged  forwards;  cubital  joint  much  the 
shortest ;  pars  humeralis  and  digitalis  of  about  even  length; 
palpal  claw  stout,  sharply  bent,  3  close  teeth. 

MaxillcB  light  coffee-brown ;  apices  pale,  greenish ;  moder* 
ately  enlarged  forwards,  pointed,  directed  towards  each  other. 

Labium  base  brown,  fore-half  pale ;  oval,  rather  wider  than 

lODg. 

Stumum  chocolate-brown,  well-defined,  large,  yellowish 
lanceolate  figure  in  centre,  point  directed  towards  lip,  h^ 
tapers  to  posterior  end ;  cordate,  tapers  from  the  somewhat 
prominent  eminences  opposite  coxal  joints  of  third  pair. 

Abdomen  large,  nearly  one-third  wider  between  humeral 
tubercles  than  long ;  base  rather  broader  than  cephalothoraZy 
concave,  angles  prominent,  rounded  ;  viewed  laterally  conoid, 
apex  abscinded ;  summit  occupied  by  large  convoluted,  some- 
what semi-globose  humps,  sloping  abruptly  to  the  short, 
conical  humeral  tubercles,  divided  by  a  level  space  about  one- 
half  their  own  diameter ;  each  hump  indented  by  seven  deep 
pits,  three  of  which  occur  on  each  margin  of  intervening, 
space ;  hind  lobes  of  humps  project  over  the  abrupt  posterior 
end,  which  is  semi-oval;  the  outer  pair  display  at  their 
extremity  brownish,  nipple-like  tubercles ;  posterior  face  of 
abdomen  shows  several  well-marked  f ovese,  two  largest  form  a 
trapezoid,  widest  below,  with  the  hind-pair  of  the  above-men- 
tioned six  pits;  semi-circle  of  five  impressed  spots  on  posterior 
side  of  humeral  tubercles ;  between  hind-pair  of  foveee  and 
spinners  is  a  large,  somewhat  oval  space  enclosed  by  small 
pits,  area  occupied  by  two  centrally  interrupted,  transverse 
indentations;  anterior  slope  slightly  pitted;  fore-part  of 
abdomen  creamy-colour,  graduating  into  patches  of  pale 
brownish  tints;  on  margin  of  bas^  concavity  is  a  black, 
heart-shaped  figure,  on  either  side  of  it  two  streaks  curve  ofE 
towards  fore-tubercles,  upper  streak  brown,  lower  bluish; 
summit  and  posterior  side  light  greyish  fawn  colour ;  humps 
and  fore-sides  appear  to  be  tattooed  with  bluish  lines,  pattern 
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on  fore-slope  without  any  determinate  limits,  fades  away  into 
ground  colour;  anterior  border  of  humps  and  posterior 
border  of  fore-patches  blackish,  somewhat  sinuating,  curve 
round  the  creamy-brown  humeral  tubercles ;  resolved  behind 
into  conspicuous,  indigo-coloured,  luuulate  marks  curving 
upwards  round  apex  of  the  semi-oval  area;  latter  and 
impressed  spots  on  posterior  region  reddish.  Vulva  repre- 
sents a  narrow,  transverse,  brownish  depressioD,  projecting — 
over  the  rima  genitalis,  a  moderately  deep,  cup-shaped, 
yellowish  process. 

Single  example.    A.M. 

Celaenia  tumidosa,  sp.  nov. 

J'ainina.— Oeph.  th.,  long,  6 ;  wide,  6*8.  Abd.  long,  10*2 ; 
wide,  15;  deep,  10.    Legs,  1—2,  4,  3=^23,  14, 12,  mm. 

Cephalothorax  light  mahogany-brown,  passing  into  pale 
yellow-brown  on  margins,  olive  tinge ;  somewhat  suffused 
and  speckled  with  olive-brown ;  numerous  papillse  projecting 
short,  black  hairs,  chiefly  in  rows ;  cephalic  part  somewhat 
aplanate,  sides  abrupt;  produced  forwards  and  moderately 
upwards  into  a  strong  sub-conical  projection;  mamiform 
eminences  well-developed  ;  clyp&us  retreating,  height  visibly 
surpasses  interval  between  a  fore-median  eye  and  the  lateral 
next  to  it;  thoracic  region — viewed  laterally,  conoid,  margin 
of  hind-slope  displays  six  rather  deep  indentations,  bisected 
fovea  intersects  central  pair ;  radial  strisd  well-defined,  short ; 
caput  grooves  represent  deep  angular  indentations  at  junction 
with  thorax,  shallow  forwards ;  contour  of  profile  rises  from 
thoracic  junction  at  an  angle  of  30deg.,  inclined  at  about  the 
same  angle  to  base  of  the  obtuse-conical  mamiform  promi- 
nences, bends  slightly  upwards  to  hind  row  of  eyes. 

Uyes  rather  small ;  fore-centrals  about  one-third  larger 
and  fore-laterals  one-third  smaller  than  hind-median  pair ; 
posterior  lateral  eyes  visibly  smaller  than  anterior  pair; 
posterior  row  recurved,  line  through  centrals  intersects  side- 
eyes  ;  anterior  row  recarved,  curvature  stronger  than 
posterior ;  fore-centrals  seated  on  prominence,  enclose  conical 
apex ;  hind-pair  rather  more  distant  from  each  other  than  are 
the  fore-pair,  interval  between  latter  pair  visibly  surpasses 
the  space  separating  them  from  posterior  centrals,  which  are 
posited  on  small  discoid  tubercles ;  fore  and  hind-centre  eyes 
divided  from  laterals  by  an  interval  perceptibly  exceeding 
space  between  fore-centrals ;  side  eyes  seated  obliquely  on 
tolerably  strong  elevations;  three-fourths  diameter  of  a 
posterior  eye  apart. 

Le^s  green- tinged  straw-colour,  markings  coffee-brown; 
second  half  of  femoral  joints  dark ;  first  half  of  anterior  pair 
splashed  ;  patellsB  uniform  brown,  more  or  less  broken  and 
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cooflnent  annnli  on  tibis;  fore-end  of  metatarsi  and  tarsi 
snfihised ;  I.  and  U.,  m.  and  IV.  of  aboat  equal  strength; 
thip^hs  of  first  and  second  pairs  much  the  strongest ;  tibisB 
cjhndrical,  slender,  one-third  longer  than  patellarj  joints ; 
metatarsi  twice  as  long  as  tarsi,  together  sborter  than 
tibial  joints  by  one-third;  hairs,  fine,  short;  femoral  joints 
of  first,  second,  and  third  pairs  armed  beneath  with  two 
irregular  rows  of  sub-conical  tubercles,  of  different  sizes ; 
projecting  short  black  spines;  oater  superior  tarsal  daw 
much  the  stoutest  and  longest ;  inner  claw  sharply  curved  ; 
three  close  teeth ;  inferior  claw  closely  inflected,  somewhat 
exceeds  inner  both  in  length  and  strength ;  axillary  claws. 

Palpi  greenish-brown ;  armature,  fine,  black  hairs ;  stout, 
moderately  long;  radial  joint  incrassated  forwards,  sur- 
passes other  articles  in  length  and  strength ;  pars  cubitalis, 
short ;  penultimate  and  digital  joints  of  about  same  length ; 
palpal  claw  short,  sharply  bent ;  three  close  teeth. 

JPalees  greenish-brown,  suffused  with  a  deeper  shade; 
somewhat  hairy  ;  taper  moderately,  directed  inwards,  fully 
as  long  as  pars  radialis  of  palpus ;  about  as  stout  as  basal 
end ;  fang,  short. 

Maxillcdj  light  greenish-brown,  short ;  seoond  half  dilated, 
roundly  pointed,  directed  towaordjs  each  other. 

Zahium  and  maxillea  concolorous,  perceptibly  broader  than 
long,  semi-circular. 

Stumutn  fulvus,  border  fuscous,  haired,  oval. 

Breadth  of  abdomen  between  the  short,  outward  projecting 
humeral  tubercles  exceeds  the  length  by  scarcely  one  third ; 
profile  contour  sub-conoid,  anterior  slope  moderate,  posterior 
dip  abrupt;  base  procurved  between  anterior  rounded 
protuberances;  crest  occupied  by  two  large  semi-globose, 
convoluted  humps,  prominent  behind,  separated  by  a  level 
area  about  one  half  their  diameter ;  impressed  spots  which 
occur  on  humps  and  on  the  fore  and  hind  smooth  regions  do 
not  differ  essentially  in  their  arrangement  from  the  similar 
indentations  found  on  T.  voraeinosa ;  ground  colour  of  anterior 
slope  creamy-fulvus,  black  neart-slmped  spot  above  petiole 
throws  off  on  either  side,  two  olive-black  sinuating  lines 
converging  towards  each  other  on  inner  side  of  fore 
protuberances,  latter  display  at  their  base,  upper  side,  a  dark 
impressed  spot ;  humps  closely  tattooed  with  bluish-green  lines 
and  leaf-like  marks;  sides  of  anterior  incline  figured  with 
similar  but  more  open  pattern;  posterior  side  has  a  light 
copper-brown  hue,  suffused  with  an  oUve-brown  shade,  fiunt 
bluish  streaks,  indentations  similar  tint.  Vulva  (somewhat 
shrunken)  represents  a  transverse,  brownish,  oval  indentation. 
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margin  above  the  rima  eemtalis  produced  into  a  rather  large 
-eyeited  lip,  brownish  yellow  aboye,  whitish  beneath. 
Single  example.    A.  M. 


EXPLANATION  OF  PLATE. 

Fig.  1.  JEpeira  Mortani,  sp.  nov.    Vulva. 

Fig,  2.  Epeira  singulara^  sp.  nov.     Vulva. 

Fig.  8.  JBkrea  altioephala^  sp.  nov.  Female,  three  times 
natural  size  ;  a,  caput ;  b,  part  of  a  fore-leg ;  c, 
vulva. 

Fig.  4.  ColUna  fflobieira,  sp.  nov.  Female,  three  times 
natural  size  ;  a,  vulva. 

Fig  5«  CeHaenia  Voraginosaj  sp.  nov.    Oaput. 
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NOTES    ON    ACTINOMYCOSIS,   AND    ITS    TRANS- 

MISSIBILITY  TO  THE  HUMAN  SUBJECT. 

By  C.  E.  Babnabd,  M.D. 

While  I  cannot  but  feel  that  some  apology  is  due  to  the 
Bojal  Society  for  introducing  a  subject  that  might  perhaps 
be  regarded  as  purely  medical,  this  feeling  is  removed  by  the 
consideration  of  its  important  bearing  upon  the  public  healthy 
and  may  be  held  to  justify  me  in  bringing  it  before  the 
Society.  I  refer  to  the  question  of  the  transmissibility  of 
some  bovine  diseases  to  human  beings  by  the  consumption  of 
the  meat  of  diseased  animals. 

The  primary  object  of  my  paper  is  to  show  that  there  is 
prevalent  amongst  the  cattle  in  Tasmania,  as  well  as  in  the 
adjacent  colonies,  from  which  we  obtain  a  large  proportion  of 
our  meat  supply,  a  disease  which  resembles  tuberculosis  in 
some  respects, but  differs  from  it  in  the  specific  micro-organism 
that  is  the  cause  of  the  disease,  and  yet,  like  tuberculosis,  is 
transmissible  to  the  human  subject,  and  is  almost  as 
distressing  in  its  consequences. 

Six  years  ago  Dr.  Perkins  read  an  interesting  paper  before 
this  Society  on  "  Cancer  in  Cattle,"  and  ably  pointed  out  the 
probable  danger  of  the  use  as  food  of  animals  affected  with 
cancerous  or  osteo-sarcomatous  swellings ;  and  he  urged  that 
precautions  should  be  taken  to  avoid  the  probable  trans- 
mission of  cancer  to  man  by  eating  the  flesh  of  animals  so 
diseased. 

As  the  tumours  in  the  cases  described  resembled  in 
external  appearance  those  swellings  that  are  undoubtedly  due 
to  a  scrofulous  taint  or  tuberculosis,  Dr.  Perkins  considered 
that  they  also  might  be  classed  as  such ;  and  judging  by  his 
paper,  he  apparently  was  unaware  of  the  true  nature  of  the 
disease  in  question.  He  well  described  the  appearance  of  the 
swellings,  and,  by  microscopical  and  other  specimens,  he 
showed  how  the  bone  was  affected,  and  how  the  tumours 
grew  and  formed  secondary  deposits  in  the  system ;  but  there 
is  no  mention  of  the  specific  micro-organism  which  is  now 
found  to  be  the  cause  of  the  growth. 

At  the  time  of  his  writing  the  paper  there  was  no  accurate 
knowledge  available  that  would  give  any  clue  to  the  true 
cause  of  the  cancer.  Dr.  Perkins  himself  did  not  regard  it 
as  ordinary  cancer,  for  he  says  that  "  though  I  have  examined 
several  specimens,  I  have  not  yet  come  upon  cells  which  in 
any  way  resemble  those  of  cancer,"  and  he  favours  the  idea» 
that  the  tumours  are  due  to  tuberculosis. 
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Previous  to  Dr.  Perkma'a  paper,  Mr.  Willows,  N.S.W. 
Oovernment  Veterinarian,  in  conjunction  with  Mr.  Park  of 
Hobart,  was  empowered  by  the  Hon.  the  then  Premier  of 
Tasmania  to  report  upon  the  alleged  cancer  in  cattle  of  this 
colony.  In  his  report  Mr.  Willows  considered  the  tumours 
to  be  due  to  a  tuberculous  taint;  and  he  urged  that 
prophylactic  measures  be  rigidly  enforced  with  a  view  to 
stamp  out  the  disease,  and  he  concludes  by  saying,  "  I  am  of 
opinion  that  the  consumption  of  meat  or  milk  from  scrofulous 
or  tuberculous  animals  is  always  dangerous." 

In  Europe  this  disease,  so  far  as  it  was  judged  by  external 
appearances,  had  been  long  recognised,  and  was  described 
under  various  designations,  such  as  osteo-sarcoma,  caDcer, 
etc.,  and  usually  it  was  attributed  to  a  tuberculous  condition 
of  the  system  affecting  the  glands. 

It  is  only  of  comparatively  recent  years,  since  1876,  that 
these  tumourH  have  been  demonstrated  to  be  due  to  the 
presence  of  a  parasitic  fungus,  called  actinomjces  or  ray- 
fungus,  from  its  ray-like  appearance,  and  hence  the  disease 
is  called  Actinomycosis. 

Soon  after  the  publication  of  the  discovery  of  the 
actinomyces  or  ray-fungus  in  diseased  cattle,  the  same 
yegetable  parasite  was  found  in  man ;  and  it  was  then  seen 
that  the  tumours  in  the  bovine  species  presented  great 
similarity  to  those  found  in  the  human  subject,  leading  to  the 
presumption  that  it  was  identically  the  same  disease. 

Besides  cattle  the  actinomyces  have  been  found  in  animals 
which  have  suffered  from  cancerous  disease,  as  the  pig,  and 
the  dog. 

About  four  years  ago  Mr.  Archibald  Park  who  has  care  • 
fully  studied  this  subject,  called  attention  to  tbe  presence  of 
certain  peculiar  bodies  in  these  cases  of  cancer,  which  he 
thought  differed  from  true  tuberculosis.  And  as  the 
published  accounts  in  the  veterinary  literature  of  tbe  day,  of 
the  discovery  of  actinomyces  in  a  similar  disease  to  this 
cancer  in  Europe,  agreed  with  what  he  observed  in  tbe  cases 
in  Tasmania,  Mr.  Park  came  to  the  conclusion  that  the 
disease  in  this  colony  must  be  the  Actinomycosis  of  Europe. 

Previous  to  his  departure  to  England  nine  months  ago  Mr. 
Park  brought  me  a  specimen  of  one  of  these  osteo-sarcomatous 
tumours  from  the  lower  jaw  of  a  cow.  Having  made 
sections  we  examined  them  under  the  microscope,  when 
the  distinguishing  characteristic  club-shaped  bodies  of  tbe 
actinomyces  or  ray-fungus  were  unmistakably  seen,  agreeing 
in  all  respects  with  the  published  accounts  of  the  parasite, 
thus  establishing  the  fact  of  the  disease  in  Tasmaiiia  being 
luidoubted  Actinomycosis. 

Having  taken  with  him  to  England  this  same  specimen,  Mr» 
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Park  showed  it  to  the  best  authorities  in  London,  who  con- 
firmed the  diagnosis,  and  were  much  interested  in  the 
discovery. 

Sections  of  the  specimens  referred  to  are  now  on  the  table 
for  inspection,  when  members  will  be  enabled  to  examine  by 
the  microscope  the  peculiar  ray-fungus  that  is  associated  with 
the  disease  in  question. 

The  fungus  tufts  var^  in  size  from  a  pin's  point  to  a  pin's 
head,  and  may  be  readilj  seen  with  the  low  power  of  the 
microscope  ;  but  it  requires  a  high  power  to  distinguish  the 
characteristic  club-shaped  bodies  which  are  arranged  in  the 
form  of  a  rosette,  or  in  a  radiate  manner.  When  thin 
sections  are  cut  the  larger  tufts  drop  out,  leaving  round 
vacant  places  which  give  the  specimen  a  reticulated 
appearance. 

Appropriate  staining  brings  out  very  prominently  three 
different  elements  which  are  easily  distinguishable  under  the 
higher  power ;  first  minute  granules,  or  micro-cocci ;  second, 
fine  threads  of  mycelium ;  third,  disposed  in  a  radiate  maimer 
round  the  edge  of  the  tufts,  larger  ovate  or  club-shaped 
bodies. 

These  three  elements  are  not  always  to  be  found  in  the 
same  specimen,  and  frequently  the  clubs  are  not  seen,  or 
possibly  are  not  brought  out  in  the  staining ;  but  when  found 
they  are  deemed  to  be  the  characteristic  element  of  the 
darasite.  The  discovery  of  this  parasitic  fungus  has  becoi 
the  starting  point  for  many  valuable  investigations ;  and  it  is 
surprising  to  find  how  many  obscure  diseases  there  are  whose 
origin  may  be  traced  to  the  presence  of  this  vegetable 
parasite,  and  many  diseased  organs  thought  to  be  suffering 
from  tuberculosis  have  been  found  to  contain  the  actinomyoes, 
and  not  the  tubercle  bacillus. 

Our  chief  interest  in  the  fungus  is  centred  in  the  fact  that 
identically  the  same  parasite  as  is  found  in  the  lower  animals 
is  discovered  to  be  the  cause  of  similar  diseases  in  the  human 
subject.  Several  well-authenticated  cases  have  been  published 
of  undoubted  Actinomycosis  in  human  beings  having  a  &tal 
termination.  How  these  patients  became  inoculated  with 
this  disease  it  is  difficult  to  say. 

It  has  been  shown  by  experiment  that  the  introduction  of 
the  fungus  by  inoculation  into  a  calf  has  produced  swellings 
which  contained  the  characteristic  dubs  of  the  fungus,  thus 
suggesting  that  this  disease  can  be  transmitted  by  direct 
inoculation. 

Many  similar  experiments  have  been  made  with  a  view  to 
prove  the  transmissibility  of  this  vegetable  parasite  from 
animal  to  animal,  and  in  uie  majority  of  cases  with  a  positiTe 
result 
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There  can  be  no  doubt  that,  in  whatever  way  the 
actinomyces  are  taken  into  the  human  sjstem,  whetner  by 
injection,  inhalation,  or  inoculation,  there  is  every  liability  of 
their  growing  and  multiplying  to  the  injury  of  the  patient. 

The  fungus  may  find  entrance  by  wounds  and  abrasions  of 
the  mucous  membrane  of  the  mouth  and  alimentanr  system,  in 
a  similajr  manner  that  other  micro-organisms  have  Seen  proved 
to  enter. 

Wherever  they  find  a  lodgment  they  proceed  at  once  to 
develop,  forming  mycelial  threads  and  spores ;  and  just  as  in 
tiie  case  of  similar  parasites,  they  set  free,  in  the  vicinity  of 
the  parent  fungus,  spores,  which  give  rise  to  fresh  individuals. 
These  spores  are  carried  about  by  wandering  cells,  and  in  this 
way  they  give  rise  to  fresh  centres  of  growth.  Although  it 
may  be  well  understood  how  the  actinomyces  increase  and 
multiply  inside  the  animal  system,  when  once  introduced, 
there  is  some  dif&culty  in  ascertaining  the  mode  of  infection 
from  without. 

As  the  most  common  seats  of  the  disease  in  cattle  are  the 
tongue  and  jaws,  this  fact  seems  to  point  to  lesions  in  this 
region  as  bemg  the  mode  of  entrance  of  the  actinomyces ; 
and  where  the  lungs  are  alone  affected  probably  the  minute 
fungus  has  been  inhaled.  And  as  it  has  been  observed  that 
the  fungus  prevails  on  some  pastures  to  an  unusual  extent,  it 
is  natural  to  suppose  that  the  animals  have  acquired  the 
disease  through  grazing  on  such  sharp-pointed  grasses  as 
wound  the  mucous  membrane  of  the  mouth,  such  as  the 
spear  grass,  and  also  briars,  gorse,  etc. 

In  whatever  way  the  disease  is  propagated,  there  should  be 
no  hesitation  in  arriving  at  the  conclusion  that  all  possible 
endeavours  should  be  made  to  prevent  the  spread  of  the 
disease  to  man,  and  to  lessen  the  risk  of  infection  by  the  most 
obvious  methods,  such  as  the  destruction  of  infected  animals, 
and  the  prohibition  of  the  diseased  meat  from  being  used  as 
food.  Every  animal  suffering  from  the  disease  is  a  menace  not 
only  to  its  fellows  in  the  same  field,  but  also  to  the  human 
beings  brought  into  contact  with  it 

One  may  compare  this  disease  to  leprosy,  which  is  caused 
by  a  microscopic  baeillus,  and  which  is  highly  infectious  by 
contact;  and  as  a  practical  consequence  of  this  infectivity  the 
leper  is  kept  isolated  from  others. 

Mr.  Park,  when  recently  in  Queensland,  made  some  inquiries 
as  to  the  extent  to  which  this  cancerous  disease  prevailed 
there,  and  ascertained  that  cases  of  human  Actinomycosis 
were  frequently  met  with,  more  especially  on  those  runs 
where  the  cattle  were  similarly  affected.  It  is  believed,  upon 
medical  au&ority,  that  many  of  the  cases  of  cancer  occurring 
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in  Queensland  are  attributable  to  the  ray-fungus,  or  in  other 
words  are  Actinomycosis. 

In  Queensland,  since  December  of  last  year,  the  owners  of 
diseased  cattle  have  been  comnelled,  by  regulation  of  the 
Public  Health  Act,  to  destroy  all  animals  affected  with  these 
cancerous  diseases ;  and  all  animals  exposed  for  sale  as  food 
in  the  market,  proved  to  be  diseased,  can  be  seized  and 
destroyed. 

On  some  of  the  cattle  runs  it  is  said  that  this  disease 
prevails  to  the  extent  of  about  10  per  cent.;  and  as  we  obtain 
some  of  our  meat  food  from  this  region,  a  rigid  inspection  of 
all  animals  arriving  by  sea  is  highly  necessary. 

At  Kiama,  in  N.  S.  WaJes,  Mr.  Stanley,  the  Government 
Veterinarian,  at  the  instance  of  the  Board  of  Healtii  there, 
made  enquiries  into  the  causes  of  diseases,  tuberculosis  and 
cancer,  affecting  dairy  cattle  in  that  district.  In  the 
milkiug  cows  he  found  tuberculosis  and  Actinomycosis ;  and 
tuberculosis  in  the  pigs  that  were  being  fed  on  the  milk  from 
those  cows  which  supplied  the  local  butter  factory,  and 
which  likewise  were  fed  on  offal  from  the  slaughteryards. 

These  &cts  have  been  confirmed  by  Mr.  Park,  in  an 
examination  of  portions  of  the  diseased  structures  taken  from 
these  animals  given  to  him  by  Mr.  Stanley.  Microscopic 
slides  of  these  specimens  are  on  the  table  and  can  be 
examined  by  the  microscope,  when  the  aotinomyces  will  be 
plainly  visible. 

The  presence  of  actinomyces  in  these  specimens,  as  well  as 
of  the  tubercle  bacilli,  is  confirmed  by  the  diagnosis  of  three 
medical  experts  in  Sydney,  who  were  called  upon  to  make  a 
microscopic  examination  of  the  diseases  in  question,  and  who 
have  published  their  opinions  on  the  subject  in  the  report  of 
the  Board  of  Health  of  N.S.  Wales,  dated  9th  October,  1890. 

The  few  facts  that  I  have  been  enabled  to  bring  before  the 
Society  this  evening  show  that  there  is  a  large  field  for 
investigation  which  has  scarcely  as  yet  been  entered  upon. 
If  the  diseases  I  have  been  discussing  were  thoroughly 
investigated  in  this  colony,  and  experiments  made  with  a  view 
of  testing  the  extent  of  the  prevalence  not  only  of  these,  but 
of  other  diseases,  valuable  results  would  no  doubt  be  shown. 
And  I  cannot  too  strongly  urge  that  this  investigation  should 
be  made,  for,  as  in  the  case  of  tuberculosis  and  Actinomycosis, 
other  diseases  will  be  found  to  prevail  more  extensively  than 
has  hitherto  been  suspected. 

A  Central  Hygienic  Institute  was  recommended  by  the  last? 
Intercolonial  Stock  Conference,  to  which  all  cases  of  disease 
amongst  animals  should  be  referred  from  all  the  colonies. 
Without  some  such  institution  it  is  not  easv  to  see  how 
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informatioQ  can  be  obtained  as  to  the  extent  these  diseases 
prevail  in  our  midst. 

A  similar  institution  should  be  founded  in  connection  with 
the  Health  Department  of  this  colony,  as  modern  science  now 
is  not  content  with  mere  superficial  examination,  but 
proceeds  with  more  strict  and  reliable  methods  to  detect  the 
micro-organisms,  which  are  undoubtedly  the  active  agents  in 
the  production  of  disease. 

I  cannot  conclude  these  notes  better  than  bj  quoting 
the  closing  words  of  Professor  Eobert  Koch  in  an  address 
before  the  International  Medical  Congress  held  in  Berlin, 
August,  1890,  in  which  he  had  for  the  first  time  clearly 
foreshadowed  the  result  so  far  of  his  researches  for  the 
purpose  of  discovering  a  method  of  arresting  the  development 
of  tuberculosis  in  the  animal  system,  and  had  expressed  a 
hope  that  he  was  on  the  eve  of  complete  success  in  obtaining 
this  grand  result.  He  concludes  as  follows : — **  Allow  me, 
therefore,  to  conclude  this  address  with  the  expression  of  a 
wish  that  the  nations  may  measure  their  strength  on  this 
field  of  labour  and  in  war  against  the  smallest,  but  the  most 
deadly  foes  of  the  human  race,  and  that  in  this  struggle  for 
the  weal  of  all  mankind  one  nation  may  always  strive  to 
surpass  the  other  in  the  successes  which  it  achieves." 
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WHAT    SCIENCE    AND    COMMEECE    MAY    GAIN 

PEOM  AN  ANTARCTIC  EXPEDITION. 
Bt  a.  Mobton,  F.L.S. 

What  is  to  be  gained  from  an  Antarctic  Expedition  is  a 
question  so  frequently  asked  that  some  notice  should  be 
token  of  it,  and  an  answer  framed  that,  if  possible,  shall  be 
satisfactory. 

Perhaps  a  reference  to  what  has  been  done  by  Arctic 
Exploration  may  encourage  belief  that  some  benefit  would 
accrue  from  a  properly  equipped  expedition  to  the  Antarctic 
region.  Observations  in  the  far  north  have  been  of  incal- 
culable value  for  the  confirmation  or  correction  of  scientific 
theories  relating  to  ocean  currents,  magnetic  deviations, 
climatology,  geographical  distribution  of  plants  and  animals, 
and  a  host  of  similar  subjects ;  while,  as  to  commerce,  it  is 
only  necessary  to  mention  the  discovery  of  the  White  Sea 
route  to  Russia,  with  its  consequent  trade,  the  establishment 
of  the  Spitzbergen  fisheries,  and  the  opening  up  of  new  and 
lucrative  whaling  grounds  in  Baffin's  Bay  and  Prince 
Regent's  Inlet,  as  convincing  proofs  of  the  usefulness  of 
naany  expeditions  that  promised  less  in  the  way  of  discovery 
than  one  to  the  Antarctic  regions.  Magnetic  researches  of 
the  higest  value  were  made  during  the  voyage  of  Captain 
Ross  to  the  South  Polar  regions,  and  he  was  able  to  fix  the 
position  of  the  line  of  non-deflection  of  the  compass. 

Until  we  know  ail  that  can  be  discovered  as  to  the  limit  of 
pack  ice,  the  extent  of  the  Antarctic  Continent,  the  influence 
of  Mount  Erebus,  the  distribution  of  flora  and  fauna,  and  the 
probabilities  of  successful  whale  fishing,  there  will  still  be 
enough  to  gain,  either  from  a  commercial  or  scientific  point 
of  view,  to  make  it  worth  while  to  send  an  expedition  to  the 
Antarctic  regions.  If  the  Times  (England),  has  been 
correctly  reported,  it  advocates,  in  preference  to  an  Antarctic 
Expedition,  a  fresh  attempt  to  discover  traces  of  Leichhajdt 
in  Central  Australia.  One  can  scarcely  conceive  what  com- 
parison is  possible  between  the  two,  though  each  might 
be  said  to  be  desirable  from  different  points  of  view,  but  if 
they  are  to  be  compared,  I  should  be  inclined  to  think  that 
by  far  the  greater  advantage,  whether  for  scientific  or 
commercial  purposes,  lies  with  the  expedition  we  are 
considering. 

Dr.  Neumayer,  who  for  many  years  has  kept  the  subject  of 
Antarctic  Exploration  before  Oermany  and  the  world,  com- 
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ments  on  the  importance  of  scientific  observationa  inside  the 
Polar  Circle,  and  maintains  that  for  the  purpose  of 
discoYering  those  general  laws  which  are  necessary  as  guides 
and  standards  in  the  interpretation  of  phenomena  in  cUma- 
tologj  and  physical  geography  generally^  the  South  Polar 
regions  are  much  better  adapted  than  the  North.  The  dictum 
of  Captain  Cook,  that  the  ice  he  met  in  lat.  71deg.  lOmin.  S. 
extended  to  the  Pole,  and  his  prediction  that  no  man  would 
yenture  further  than  he  had  done,  was  set  aside  success- 
fully by  Captain  Boss,  who  penetrated  420  miles  to  the  south 
of  the  point  at  which  the  great  navigator  turned  back. 

With  the  general  results  of  his  Yoyages,  accomplished,  be 
it  remembered,  without  the  aid  of  steam,  you  are  all  per- 
fectly familiar.  And  here  let  me  say  that  while  heartily 
sympathising  with  the  Geographical  Society  of  Australasia 
in  its  efforts  to  assist  the  proposed  expedition  under  Baron 
Nordenskiold,  and  appreciating  the  priYate  liberality  which 
has  been  displayed  in  the  matter,  I  yet  think  the  sum  of 
^10,000  quite  inadequate  to  produce  any  great  results,  or  to 
fit  out  an  expedition  that  would  do  mudi  more  than  has 
already  been  done. 

liCt  England  and  Australasia  imite  in  sending  an  expedi- 
tion, so  equipped  and  manned,  that  failure,  if  not  impossible, 
shall  at  least  be  unlikely,  and  we  may  confidently  look  for 
results  that  shall  satisfy  OYon  the  most  incredulous  as  to  the 
wisdom  of  Antarctic  Exploration.  Some  remarks  by  Dr. 
Petermann  on  *<  Circumpolar  Expeditions,"  read  at  a  meeting 
of  the  Bojal  Geographical  Society,  of  London,  are  worth 
quoting  for  their  applicability  to  the  case  in  hand: — 
''Although  the  Oeographical  and  Scientific  world,"  he  says, 
**  would  be  contented  were  an  Expedition  sent  out  for  the  sake 
of  Science  alone,  ncYertheless  the  whale  fisheries  in  the  Polar 
regions  are  also  of  great  importance,  as  instanced  by  the  one 
fact  that  the  American  wlude  fisheries  in  Behring  Straits 
amounted  in  two  years  to  the  value  of  8,000,000  dollars. 

.  .  .  The  English,  having  the  best  men,  vessels,  outfit, 
and  resources,  are  best  fitted  to  send  out  an  expedition. 
When  the  French  and  American  Expeditions,  under  Captain 
d'XJrville  and  Lieutenant  Wilkes,  were  sent  out  to  the 
Antarctic  Seas,  together  with  Sir  James  Boss,  it  was  clearly 
seen  that  only  the  English  were  quite  at  home  in  the  Polar 
elements;  they  fearlessly  went  on  with  their  important 
explorations  for  three  consecutive  years,  whereas  the  other 
squadrons  were  always  beaten  back  in  their  attempts  to 
penetrate  towards  the  South  Pole.  Captain  Sherard 
Osborne,  RN.,  C.B.,  an  eminent  authority  on  the  Polar 
regions,  in  a  paper  read  before  the  Bojal  Geographical 
Sc^ety  of    England  in   1865,    speaks    as    f ollows :— '<  An 
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-exploration  of  the  Polar  area  should  always  be  sent  under 
naval  auspices  and  naval  discipline.  I  have  no  faith  in  purely 
private  expeditions  ;  on  such  a  service  as  this  I  advocate  we 
need  all  the  resources  of  a  naval  dockyard,  all  the  special 
knowledge  collected  in  various  departments — whether  in  the 
preparation  of  vessels,  food,  raiment,  sledges,  or  equipment — 
to  insure  the  work  being  well  and  safely  done.  The  Navy  of 
England  cries  not  for  mere  war  to  gratify  its  desire  for 
honourable  employment  or  fame,  there  are  other  achievements 
it  knows  well,  as  glorious  as  victorious  battle.  Upon  these 
points,  as  well  as  those  of  scientific  results,  it  would  not  be 
too  much  to  ask  for  a  fraction  of  the  vast  sum  yearly  sunk 
in  naval  expenditure,  for  two  small  screw  vessels  and  120 
officers  and  men,  out  of  the  50,000  men  annually  placed  at 
the  disposal  of  the  Admiralty.'' 

This  practical  advice,  coming  from  such  an  authority  in 
1866,  is  worthy  of  serious  consideration  at  the  present 
moment.  In  a  letter  written  by  Lady  Franklin,  dated 
Madrid,  April  6, 1866,  the  following  passage  occurs  : — "  For 
the  credit  and  honour  of  England,  the  exploration  of  the 
North  Pole  should  not  be  left  to  any  other  country.  It  is  the 
birthright  and  just  inheritance  of  those  who  have  gone 
through  fifteen  years  of  toil  and  risk  in  Arctic  Seas.  The 
glory  that  yet  remains  to  be  gathered  should  be  theirs." 

I  should  like  to  say  in  concluding,  for  the  credit  and 
honour  of  England  and  Australasia,  the  exploration  of  the 
South  Pole  should  not  be  left  to  any  other  country,  but 
should  be  taken  up  by  England,  who  would,  I  am  sure» 
be  ably  and  willingly  assisted  by  her  loyal  Australasiaa 
subjects. 


DESCEIPnON  OP  A  PEEN  (BLEGHNVM  CABTILA^ 

OINEUMJ,  NEW  TO  THE  TASMANIAN  LIST. 

Bt  £.  M.  Johnston,  P.L.S. 

Bj  the  kindness  of  Mr.  Leonard  Eodwaj  I  have  had  the 
opportunity  given  me  for  making  a  critical  examination  of  a 
new  fern  discovered  recently  at  George's  Bay  by  Mr.  G.  K. 
Hinsby.  Both  of  these  gentlemen  are  well  known  as 
industrious  collectors  of  plants,  more  especially  as  regards 
our  little  known  Fungi,  and  we  may  hope  to  gain  from  them 
at  some  early  day  further  valuable  additions  to  our  knowledge 
of  the  Cryptogamic  plants  of  this  island. 

The  new  fern  submitted  to  me  by  this  gentleman  might  at 
first  sight  be  readily  mistaken  for  some  of  the  abnormal 
forms  of  Lomaria  diaeolory  where,  at  times,  several  of  the 
pinnsB  of  the  fertile  fronds  are  less  contracted  or  enrolled 
upon  each  other ;  but  a  closer  examination  showed  that  the 
lines  of  8ori  were  arranged  differently,  being  continuous,  and 
situated  close  and  parallel  on  each  side  of  the  costule,  with  a 
membranous  indusium  opening  from  under  the  costule 
outwards,  and  thus  answering:  exactly  to  the  generic  charac- 
teristics of  Blechnum.  This  genus  is  very  closely  allied  to 
Lamariaf  but  in  the  latter  (whose  linear  sori  are  placed 
nearer  the  margin,  and  opening  on  the  inner  side  next  to 
costule),  the  sori  at  length  coTers  the  whole  of  the  under 
surface,  and  these  are  themselves  often  closely  enwrapped  by 
the  marginal  borders  of  pinnse  which  sometimes  assumes  a 
cord-like  appearance  by  the  extreme  flexure.  The  margin  of 
the  species  of  Blechnum  about  to  be  described  are  not  so 
characterised,  the  sori  only  at  length  covering  the  costule 
and  middle  of  pinnffi ;  the  margins  are  not  reflexed. 

Still  further  examination  showed  that  the  species  discovered 
by  Mr.  Hinsby  was  in  all  respects  identical  with  Blechnum 
CarUlagineum,  Swartz,  a  species  hitherto  only  known  from 
the  mainland  of  Austraha,  where  it  is  found  in  similar 
situations,  ue.,  along  creek-sides  and  borders  of  scrubs,  in 
southern  Queensland  and  New  South  Wales,  and  in  seyeral 
places  in  Gippsland,  Victoria.  The  addition  of  a  new  genus 
as  well  as  a  new  species  to  our  list  of  Tasmanian  Ferns,  is  of 
the  very  greatest  interest,  and  now  that  we  know  of  its 
existence  locally,  I  am  conyinced  it  will  soon  be  discovered 
in  other  localities,  where  possibly  it  has  been  overlooked  or 
confounded  with  the  everywhere  abundant  Lomaria  discolor. 
I  have  a  vague  idea  (now  that  I  have  examined  the  George's 
Bay  specimen),  that  I  have  seen  the  same  fern  on  the  banks 
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of  the  North  Esk,  OTerhanging  the  riyer  between  Laxmceston 
and  St.  Leonard's.  The  Launceston  botanists  might  easily 
Terif  J  this  matter. 

The  following  is  a  descripiioa  of  the  new  species  thus 
referred  to : — 

Gtonus  Blechnum.  Linn. 
BhtMofne  short  and  thick,  or  slightly  elongated,  and 
horizontal  or  erect ;  fronds  pinnate,  deeply  pinnatifid,  or  in 
some  species  (not  Australian)  bi-pinnate  or  even  simple; 
pinncB,  or  segments,  narrow ;  sort  in  a  continuous  line  on  each 
side  of  the  costule,  with  a  membranous  indusium  opening 
from  under  the  costule  outwards,  the  two  sori  often  at  length 
confluent,  concealing  the  costule  (raid -rib.) 


B.  Cabtilaginettm.     Swartz. 

Caudex  oblique,  densely  clothed  at  the  crown  with  blackish 
febrillose  scales;  stipes^  strong,  erect,  4-6in.  1.,  scaly  and 
muricated  in  the  lower  part ; /roncl,  ovate-oblong,  l-2ft  1., 
6-9in.,  br  ;  pinnce,  numerous,  erecto-patent,  linear,  4-6in.  1., 
j^-^in.  br.,  narrowed  gradually  towards  the  point,  ihe  margin 
finely  toothed,  dilated  and  connected  at  the  base,  the  lower 
ones  not  conspicuously  smaller  than  the'  others ;  texturef 
coriaceous ;  r<ichis  and  both  surfaces  naked ;  veins,  fine ;  «or», 
in  a  broad  line,  close  to  the  mid-rib.  Hab. — ^Temperate. 
Australia  (New  South  Wales,  Queensland,  Gippsland,  Vic- 
toria :    Gkorge's  Bay,  Tasmania.) 
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TABXILAE  LIST  INDICATING  THE  LOCAL  HABI- 
TATS AND  THE  GENERAL  DISTKEBUTION  OF 
ALL  THE  KNOWN  FEENS,  CLUB  MOSSES.  AND 
PILLWOETS  OF  TASMANIA. 

By  R  M.  Johnston,  F.L.S. 

Since  my  "Field  Memoranda  for  Tasmanian  Botanists" 
was  published  sixteen  years  ago  (1874)|  there  has  been  a 
considerable  alteration  in  the  nomenclature  of  species  as 
adopted  in  Hooker's  Flora  of  Tasmania,  as  well  as  additions 
to  the  list  of  species  then  known.  Now  that  our  zealous 
Secretary  is  about  to  issue  a  new  and  comprehensiye  Descrip- 
tiye  Catalogue  of  all  the  Ferns  of  the  island  known  at  the 
present  time,  1  haye  thought  it  desirable  to  place  on  record 
a  reyised  list  of  the  species,  together  with  as  complete  a  list 
of  the  localities  of  the  yarious  species  as  are  known  to  me, 
with  the  desire  to  aid  him  in  making  this  portion  of  his 
yaluable  work  as  complete  as  possible. 

Tasmanian  FbbkSjClitb  Mosses  and  Pillwobts. 
FILIGES. 

Tribe  i.    Ophioglossils:. 

1.  Ophioglossum  yulgatum.    Linn.    Adder's-tongue. 

2.  Botrjchum  lunaria.    Stvartz,    Moonwort. 

3.  tematum.       Swartz.       Grape    Fern.      (B. 

yirginianum.) 

Tribe  ii.      Schizace^. 

4.  Schizea  fistulosa.    Lahill. 
6.  ^— ^  bifida.    8wartz. 

Tribe  iii.     OsHUNDEiE. 

6.  Gleichenia  circinata.    8v)artz,    Parasol  Fern. 

7.  dicarpa.    E.  Br,    (G.  microphylla.) 

8. flabellata.    B.  Br, 

9.  Todea  barbara.    T.  Moore.    (T.  Af  ricana.) 

Tribe  iy.    HYMENOPHTLLEiB. 

10.  Trichomanes  yenosum.    B,  Br,    Bristle  Fern. 

11.  Hjrmenophjllum  marginatum.  Hook,  et  Orev,  Filmy  Fern. 
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12.  Hjmenophjllum  raram.     B.  Br.    Filmy  Fern 

18. jaTanicum.    Spreng,    FilmjFem.     (H. 

flabellatum.)     (H.  demissiun.) 

14.  tunbridgense.     Swartz.    Filmy  Fern. 

16. var,  Wilsoni.     Hook.    Filmy  Fern. 

16.  Malingii.    Melten.    Filmy  Fern. 


Tribe  v.     Cyathe^. 

17.  Cyathea  medollaris.    8.  W.    Black  Tree  Fern. 

18.  AJsophila  australis.    R.  Br.    Prickly  Tree  Fern. 
19. excelsa  var.  Cooperi.    R.  Br. 

Tribe  vi.    Polypodibje. 

20.  Dicksonia  antarctica.    LMll    Woolly  Tree  Fern. 

21.  Davallia  dubia.    JB.  Br.   Prickly  Tree  Fern.    (Dicksonia.) 

22.  Lindsayea  linearis.    8.  W. 

23. trichomanoides.     Dryana. 

24.  Adiantum  aethiopicum.    Linn.    Maiden  Hair. 

25. f  ormoBum  ?    JB.  Br.    Maiden  BEair 

26.  Hypolepis  tenuifolia  ?    Bernb. 

27.  Cheilanthes  tenuifolia.    8.  W.    Parsley  Fern. 

28.  Pteris  falcata.    B.  Br.    Ear  Fern.    (Platyloma,  Pellssa.) 
29. tremula.    JB.  Br. 

30. aqnilina.    Linn.    Bracken. 

31. '  incisa.     Tkunib.    Bat*s-wing.    (Litobrocliia.) 

32. comans.   Foret.  (P.  Endlicheriana.)  (Litobrochia.) 

38.  Lomaria  Patersoni.     8preng. 

34.  rulcanica.    Blume. 

35.  discolor.     Wild. 

36. lanceolata.    8prenff 

37. alpina.     8preng. 

38. fluviatilis.    8preng. 

39. capensis.     Wild.    (L.  procera.) 

40.  Blechnum  cartilagineum.    8.  W. 

41.  Doodia  aspera.    R.  Br.    Prickly  Doodia. 
42. var.  caudata.    R.  Br. 

43.  Asplenium  trichomanes.    Linn.    Maiden  hair  spleenwort. 

44. flabellifoHum.    Fan-leaved  spleenwort. 

45.  -■  obtusatnm.     Font. 
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46.  Asplenium  bulbiferum.    Forst 

47, flaccidum.     Forst. 

48. umbrosum.  /.  8m.  (A.  Brownii.)  (Athyrium) 

49.  Cjstopteris  f ragilis.    Bernb.    Little  bladder  Fern. 

50.  Aspidium  aculeatam.    8.  W.    Lady  Fern.     (PoljstichuTn 

vestitum ) 

61.  capense.     Wild.     (Polysticum  coriaceum.) 

52.  ' decompositum.     Spreng.     (Nephrodium.) 

63.  ■  hispidum.     8w. 

54.  Poljpodium  australe.     Melien.     (Grammitis.) 

55. grammitidis.     E.  Br. 

56.  ^— —  punctatum.     Thumb.    P.  rugosulum.) 

57. pustulatum.       Fortt.        (P.      Billardiera), 

(Phjmatodes.) 
58.  Grammitis  rutsefolia.    B.  Br.     Blanket  Fern.    Gjmno- 

grammsB. 
59. leptophylla.    8.  W.    Jersey  Fern.    Gymno- 

grammsB. 


LrCOPODE^. 

1.  Phylloglossum  Drummondii.     Kuze. 

2.  Lycopodium  selago.    Linn.     Fir  Club  Moss, 
3. varium.     B.  Br. 

4. clavatum  var.  fastigiatum.     Linn. 

5.  Caroliniana.     Linn* 

6.  • laterale. 

7.  diffnsum.     JB.  Br. 

8. densum.     Lab. 

9.  scariosum.     Farat 

10.  Selaginella  Preissiana.     Spreng. 

11. uliginosa.     Spreng. 

12.  Tmesipteris  tannensis.     Beitih. 

MARSILEJE. 

1.  Isoetes  Gunnii.     Braun. 

2.  humilior.     MOell. 

3.  elatior.    MUell. 

4.  Stnartii.     Braun. 

5.  AzoUa  feleculoides.    Lam.     (A.  rubra.) 

6.  Pilularia  globulif  era.    Linn. 
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Abbbeyiationb. 
T. — ^Tasmania. 
W.A. — ^Western  Australia. 
S.A. — South  Australia. 
Q. — Queensland. 
N.S.W.— New  South  Wales. 
V. — ^Victoria. 
N.Z.— New  Zealand. 
E. — Europe. 

NoTB. — ^The  last  column  in  the  accompan^g  Table  of 
Distribution  refers  to  the  number  of  the  Species  under  each 
Group  in  the  preceding  list.    (B.M.J.) 
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THE  DISCOVERY  OF  VAN  DIEMEN'S 
LAND  IN  1642 ;  WITH  NOTES  ON  THE 
LOCALITIES  MENTIONED  IN  TAS- 
MAN'S    JOURNAL     OF     THE    VOYAGE. 

By  James  Backhouse  Walker. 

Abel  Janszoon  Tasmnn  was  unqiieBtionably  one  of 
the  greatest,  if  not  the  greatest,  of  the  navigators  between 
Magellan,  who  in  the  early  years  of  the  IGtli  century 
first  crossed  the  Pacific  Ocean,  and  Cook,  who  in  the 
latter  years  of  the  18th  practically  opened  Oceania  and 
Australia  to  Europe. 

Little  is  known  of  Tasmania  personal  history,  except 
that  he  was  born  about  the  year  1602,  at  Hoorn  on  the 
Zuyder  Zee,  a  seaport  which  produced  many  another 
hardy  nayigator.  Tasman  has  made  familiar  in  our  seas 
the  name  of  one  of  these  fellow  townsmen,  the  Cornelis- 
zoon  Schouten,  who  in  1616  doubled  the  Cape,  afterwards 
called  the  Horn  in  honour  of  the  birthplace  of  \U  •dis- 
coverer. 

That  Tasman's  merit  has  not  received  due  recognition, 
and  that  his  6me  has  not  been  as  wide  as  his  achievements 
deserved,  is  the  fault  of  his  own  countrymen.  In  the  16th 
and  1 7th  centuries  the  persistent  policy  of  the  Dutch  was 
to  conceal  the  discoveries  of  their  navia^ators,  and  suppress 
their  charts,  for  fear  other  nations  should  reap  advantage 
from  the  knowledge  and  rival  them  in  the  eastern  seas. 
In  later  times  when  this  motive  had  lost  its  force,  Tasman's 
countrymen  were  strangelv  indifferent  to  the  honour 
which  their  great  sailor  had  won  for  his  native  land.  Of 
his  second  voyage  in  1644-in  which  he  explored  the  nor- 
thern coast  of  Australia,  and  laid  down  with  painstakincr 
accuracy  the  shores  of  the  Gulf  of  Carpentaria  — we  have 
to  this  day  only  meagre  hints  and  the  record  contained  in 
a  sketch  map.  Of  his  more  &mous  voyage  to  the  Great 
Southland  in  1642 — in  which  he  discovered  Tasmania  and 
New  Zealand,  and  made  a  great  step  towards  solving  the 
vexed  problem  of  the  fimcied  Terra  Austmlis — the  journal 
remained  unpublished  for  more  than  two  centuries. 
It  is  true  that  a  short  abstract  of  this  voyage  was  pub- 
lished in  Holland  late  in  the  17th  century,  and  was  shortly 
afterwards  translated  into  English,  and  included  in  several 
collections  of  voyages  made  by  English  and  French 
editors^  and  that  Vakntyn,  in  his  great  work  on  the  Dutch 
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East  Indies  published  in  1726,  gave  a  more  extended 
account,  illustrated  hy  copies  of  Tasman's  maps  and 
sketches.  But  the  journal  itself  remained  practically 
unknown  until  a  copy  of  it  and  of  the  original  sketches 
and  charts  was  discovered  in  I^ondon  in  1776  and  pur- 
chased for  half  a  guinea.  This  MS.  afterwards  came 
into  the  possession  of  Sir  Joseph  Banks,  and  he  employed 
the  Rev.  C.  G.  Woide,  a  Dutch  clergyman  living  in 
London,  to  make  a  translation  of  it.  Thirty  years  later 
the  aul^tance  of  this  translation  was  printed  by  Dr. 
Bumey  in  his  "  History  of  Discovery  in  the  South  Sea," 
published  in  1814.  Woide*s  MS.  is  now  in  the  British 
Museum,  and  a  verbatim  copy  of  the  part  relating  to 
iPur  island  has  lately  been  made  by  Mr.  Bonwick  for  the 
Tasmanian  Oovernment.  In  Tasman's  own  countr}'  his 
original  journal  remained  neglected  for  more  than  two 
centuries,  until  in  the  year  1860  it  was  printed  in  extenso 
at  Amsterdam  under  the  editorship  of  Mr.  Jacob  Swart.* 
Tasman's  expedition  was  probably  the  first  systematic 
attempt  made  by  the  Dutch  to  explore  the  Great  South 
Land.  In  the  early  years  of  the  17th  century  the 
Western  Coast  of  Australia  had  been  several  times 
sighted  by  Dutch  Captains.  Ships,  bound  for  the  Dutch 
settlements  at  Batavia,  had  been  driven  to  the  south wa id 
by  .storms,  and  the  resulting  discoveries  had,  therefore, 
l>een  to  a  large  extent  involuntary,  or  at  least  accidental. 
In  the  year  1642,  however,  the  Governor-General, 
Anthony  Van  Diemen,  and  the  Council  of  Netherlands- 
India,  determined  to  despatch  from  Batavia  a  properly 
equipped  expedition,  having  for  its  sole  object  the  dis- 
covery of  the  Great  Southern  Continent.  The  instruc- 
tions to  the  commander,  prepared  by  their  direction, 
have  been  preserved.  They  contain  a  detailed  statement 
of  all  that  was  then  known  by  the  Dutch  of  the  geography 
of  those  parts,  and  they  prescribe  the  course  that  the 
ships  were  to  pursue.  The  command  of  the  expedition 
was  entrusted  to  Tasman,  then  40  years  old,  and  the  ship 
Heenisfnrk  was  assigned  to  him  for  the  sciTice,  with  the 
little  fly-boat  Zeehan  as  tender.  Tasman  sailed  fi-om 
Batavia  on  August  14;  reached  Mauritius  Tthen  a  Dutch 
settlement)  on  September  6,  and  sailed  tlience  for  the 
South  on  October  5,  He  held  a  S.E.  course  until  on 
November  6  he  had  reached  lOOdeg.  E.  long,  in  lat. 
49deg.  S.,  without  finding  any  signs  of  the  supposed 
continent.  A  council  of  officers  was  hv\d,  and  the 
(•liief  pilot,  Francis  Jacobsen,  adviseJ   tli.it  the  course 

*  .Tournaal  van  dereis  ua«r  het  onbekendoZtildlan.l  In  den  jare  1W-.  «h»or 
Abol  .Tanrtz.  Timnian ;  mcdegodceld  door  Jacob  Swart.    Anistei-dam,  1HG'». 
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should  be  altered,  and  that  the  ships  should  mmke  for  lat. 
44deg.  S.  until  IdOdeg.  E.  long,  was  reached,  when,  if 
no  mainland  was  meet  with,  they  should  sail  into  40deg. 
S.  lat.,  and  steer  on  that  parallel  until  they  reached 
200deg.  B.  long.  By  this  course  he  thought  they  would 
be  sure  to  fall  in  with  islands,  and  having  so  far  solved 
the  problem  of  the  great  southern  continent,  he  advised 
that  they  should  stand  north  for  the  Solomon  Islands, 
whence  they  might  shape  their  course  for  home.  By 
the  middle  of  November  they  came  to  the  conclusion 
that  they  had  ])assed  the  extreme  limits  of  the  supposed 
continent,  but  on  the  24th  of  the  month  land  was 
seen  bearing  east  by  north,  distant  10  Dutch  miles  (40 
miles  English.)  Unlike  the  invariable  low  sandy  shore 
which  fbrmer  captains  had  described  as  characteristic 
of  the  Oreat  Southland,  the  country  before  them  was 
mountainous,  and  clothed  with  dark  forest.  Tasman 
says :  <*  This  is  the  furthest  land  in  the  South  Sea  we 
met  with,  and  as  it  has  not  yet  been  known  to  any 
^  European  we  called  it  Anthony  Van  Diemen's  Land,  in 
honour  of  the  Gk>vemor-General,  our  master,  who  sent 
us  out  to  make  discoveries.  The  islands  round  about,  as 
many  as  were  known  to  us,  we  named  in  honour  of  the 
Council  of  India.*'  They  skirted  the  newly-discovered 
land,  and  on  December  1  came  to  an  anchor  in  a  bay  on 
the  east  coast  On  December  8  they  weighed  anchor 
and  mailed  north  until  they  reached  a  point  about  St. 
Patrick's  Head,  from  whence  they  stood  away  eastward 
to  make  new  discoveries.  After  eight  days  Uiey  sighted 
land,  which  Tasman  called  Staten  Land,  thinking  that 
it  might  be  part  of  the  Southern  continent  and  joined  to 
Staten  Land,  east  of  Tiem  del  Fuego.  (When  this 
supposition  was  shortly  afterwards  shown  to  be  an  error,* 
the  name  was  chanj^ed  to  lliat  of  New  Zealand.)  After 
a  fatal  encounter  with  the  Maoris,  Tasman  sailed  along 
the  west  coast  of  New  Zealand  to  Cape  Maria  Van 
Diemen,  and  thence  took  a  north-east  course,  discovering 
Amsterdam  and  other  islands,  and  after  skirting  the 
north  coast  of  New  Guinea,  he  returned  to  Beta  via. 
In  his  second  voyage  in  1644,  Tasman  again  sailed 
from  Batavia  and  ezplorad  the  west,  north-west,  and 
north  coasts  of  Australia,  the  Gulf  of  Carpentaria, 
and  the  south  coast  of  New  Guinea.  Thus  in  the  two 
voyages,  though  he  left  the  question  of  the  existence  of 
a  southern  continent  still  nnsolyed,  he  had  made  the  first 
•complete  circumnavigation  of  Australia  and  New  Guinea. 

*  I^'  the  Y0jng9  of  Bronwer  ronnd  Gape  Horn  in  1643, 
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We  may  now  turn  our  attention  to  identifying  the 
parts  of  the  coast  of  our  island  which  were  sighted  hy 
Tasman.  The  difficulty  is  that  his  longitudes  are  very 
uncertain,  and  his  latitudes,  though  less  variahle,  do  not 
agree  with  modem  observations,  oeing  in  general  some 
9  or  10  mile:^  too  southerly.*  His  longitudes  are  quite 
hopeless.  Their  uncertainty  is  shown  by  the  fact  that  he 
makes  a  difference  of  d  deg.  40  min.  between  the  west 
coast  and  Frederick  Henry  Bay,  while  the  true  difference 
is  only  2  deg.  48  min. — an  error  of  52,  or  nearly  a  degree 
in  that  short  distance.  Many  of  his  positions  are  statcil 
to  have  been  estimated  by  reckoning,  and  we  know  that 
in  those  days  the  ascertainment  of  longitude  by  obser-^ 
vation  was  always  very  uncertain. 

It  is  generally  stated  that  the  first  land  sighted  by 
Tasman  was  near  Point  Hibbs,  and  his  little  chart  of 
Van  Diemen's  Land  appears  to  favour  this  opinion,  but 
an  examination  of  his  journal  leads  us  to  a  different 
conclusion.  From  the  entries  ia  the  journal  it  is  evident 
that  his  position  on  November  24,  when  he  first  saw  the  * 
land,  is  not  laid  down  on  the  chart  at  all.  The  latitude 
entered  for  noon  that  day  is  42  deg.  25  min.  As  the 
weather  was  clear  this  was  probably  the  observed  lati- 
tude, and  making  allowance  for  the  usual  error  we  may 
place  it  some  miles  more  to  the  north,  say  42  dee.  20  min. 
or  42  deg.  15  min.  From  noon  he  sailea  four  nours  E. 
by  N.  l^fore  he  sighted  land  bearing  E.  by  N.  40 
English  miles  distant.  When  evening  fell  some  three 
hours  later  this  couree  would  have  brought  him  to  a 
latitude  a  little  to  the  northward  of  Cape  Sorell  (42  deg. 
12  min.)  This  position  would  n^ree  very  well  with  his 
description  of  the  land  as  he  saw  it  on  that  evening,  and 
which  he  describes  as  "  very  high."  "  Towards  evening 
we  saw  three  high  mountains  to  the  E.S.E.  and  to  the 
N.E.  We  also  saw  two  mountains,  but  not  so  high  as 
those  to  the  southward.*' 

Flinders  in  his  circumnavigation  of  the  island  identi- 
fied the  two  mountains  to  the  N.E.  as  those  named  by 
him  Heemskirk  and  Zeehan  after  Tasmon's  ships.  They 
are  visible  at  about  80  miles  distance.  iVow  with 
Heemskirk  and  Zeehan  bearing  N.E.,  at  a  distance  of 
say  20  miles,  Mount  Sorell,  the  southern  peaks  of  the 
West  Coast  Range,  and  the  Frenchman's  Cap,  would  be 
nearly  E.S.E.,  while  the  centre  of  the  West  Coast  Range 

•  ThiB  concltisloii  \h  reached  by  a  comparison  of  tlie  lattttitli's  ehown  on  hto 
chart  for  his  anchorage  on  the  eaat  coast,  for  Harla  I^huul.  the  Frlam,  and 
Maatsuykcr  Inland.  On  the  other  hand  ho  gives  tlic  lalitiule  of  the  point 
where  he  approached  close  to  shore  as  49  deg.  30  min.,  the  true  latitude  of 
Point  Hlbbs  being  4S  deg.  98  min.  « 
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seen  over  the  low  sandy  foreshore  north  of  Macquarie 
Harbour  would  fit  Tasman's  description  of  the  yery  high 
land  in  front  of  him.  If  the  land  near  Point  Hibbs  had 
been  first  sighted.  Mount  Heemskirk  would  have  been 
at  least  50  miles  distant,  and  not  visible.  It  is  therefore 
probable  that  the  first  land  seen  by  the  Dutch  navigator 
was  the  mountainous  country  to  the  north  of  Macquarie 
Harbour.  Without  further  observations  the  point  must 
remain  doubtful,  but  when  we  get  the  much-needed  and 
long-expected  Admiralty  survey  of  the  West  Coast  it 
will  doubtless  be  pos8ible  to  fix  precisely  the  spot  of 
Tasman's  landfall. 

When  the  shades  of  evening  fell  over  the  strange  shore 
they  had  just  discovered  it  was  deemed  prudent  to  run 
out  to  sea  during  the  night,  and  when  morning  broke 
the  land  was  far  distant.  The  breeze  had  died  away, 
and  it  was  noon  before  they  had  enough  wind  to  run  in 
again  towards  the  shore.  By  5  in  the  evening  they 
were  within  12  miles  of  the  land,  and  they  kept  on  their 
course  until  within  one  Dutch  mile  (4  English  miles)  of 
what  was  without  doubt  Point  Hibbls. 

This  was  the  opinion  of  Flinders,  than  whom  tliere 
could  be  no  higher  authority  on  such  a  question,  and 
Tasman's  sketch,  rough  as  it  is,  seems  conclusive.  Point 
Hibbs  is  there  laid  down  as  an  island,  but  its  distinctive 
form — ^unlike  any  point  lying  to  the  northward — ^is  cor* 
rectiy  shown.* 

The  ships  stoo<l  out  to  sea  ag:ain  and  sailed  south-east 
in  thick,  foggy  weather,  in  which  only  glimpses  of  the 
coast  were  obtained.  Tasman  took  some  of  the  high 
headlands  and  mountains  about  Port  Davey  for  islands, 
calling  them  De  Witt  and  Sweers  Islands.  Then  he 
rounded  the  South  West  Cape,  and  named  the  Maat-^ 
suyker  Islands,  passing  close  to  a  small  island  about  12 
miles  from  the  mainland  which  looked  like  a  lion,  and 
which  was  indentified  afterwards  by  Flinders  as  the  rock 
named  by  Funieaux  the  Mewstone.  Thence  he  rassed 
between  the  mainland  and  a  rock  which  he  named  JPedra 
Brancat  (White  Rock)  from  its  resemblance  to  Pedra 

•  The  only  dfflculty  In  reconciling  tht  potltlons  of  th«  two  days  (Not.  S4 
and  S8)  ItoB  in  th*  fact  that  the  difference  of  latltnde  glyen  tn  the  Journal  ii 
6  min.  only.  The  dlllerencc  of  latitude  between  Cape  Sorell,  where  we 
iuppose  him  to  hare  been  on  the  first  ercning,  and  Point  Hibbe,  where  he 
cerUinly  was  on  the  second.  Is  90  mllee.  The  dlscrepaney  may,  howerer.  be 
accounted  for.  On  the  second  day  they  hml  southerly  wind  and  thick  weather, 
and  probably  got  no  obeenratton.  They  had  been  standing  off  and  on  for  94 
hours,  and  curronu  unknown  to  them  would  probably  lead  to  error  in  esti- 
mating their  position.  The  probability  of  error  In  Taxman's  latitude  la 
increased  by  the  fact  that  he  makes  the  latitude  49  deg.  30  min.  Instead  of 
49  dcg.  88  min.,  the  error  being  too  northerly  instead  of  too  southerly,  as 
usual. 

t  Known  to  our  fishermen  as  '*  Peter's  Bank.' ' 
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Branca  o£P  the  coast  of  China,  and  sailed  pafit  the  en- 
trance of  D'Entrecasteaux  Channel  without  entering  it, 
though  in  his  chart  he  marks  an  opening  in  (lie  coast. 
Rounding  the  Friars  (which  he  called  Boreels  Isles)  on 
November  29  he  bore  up  for  a  large  bay,  intending  to 
anchor  there.  When  he  had  almost  reached  his  intended 
anchorage*  a  heavy  storm  arose,  and  he  was  driven  out 
so  fiir  to  sea  that  next  morning  he  could  hardly  discern 
the  land.  It  was  from  this  incident  that  Storm  Bay  eot 
its  name.  When  the  wind  moderated  he  continued  his 
easterly  course,  and  rounding  Tasman's  Island  (the 
Pillar)  he  turned  northward  along  the  east  coast  of  Tas 
man*fl  and  Forestier's  Peninsulas  until,  on  December  1, 
an  hour  after  sunset,  he  came  to  an  anchor  in  a  good 
port  in  22  fathoms,  the  bottom  fine,  lighl-grey  sand. 
"  Wherefore,*'  says  Tasman  piously, "  we  ought  to  lift 
up  thankful  hearts  to  Almighty  Ood."  The  posidon  of 
this  anchorage,  as  shown  in  Tasman's  chart,  is  north- 
west of  the  rockv  islet  now  called  Green  Island,  just 
north  of  the  basaltic  clifis  of  Cape  Frederick  Henry. 

On  December  2,  early  in  the  morning,  the  boat  was 
sent  to  explore,  and  entered  a  bay  a  gooa  4  miles  to  the 
north  west  (Blackman's  Bay).  The  boat  was  absent  all 
day,  and  returned  in  the  evening  with  a  quantity  of 
green  stuff  which  was  found  fit  to  cook  for  vegetables. 
The  crew  reported  that  they  had  rowed  some  miles  after 
passing  through  the  entrance  to  the  bay  (now  known  as 
the  Narrows).  They  had  heard  human  voices,  and  a 
sound  like  a  trumpet  or  small  gong  (probably  a  oooe^), 
but  had  seen  no  one.  They  saw  trees  from  12  to  16  feet 
round,  and  60  to  66  feet  up  to  the  first  branch.  In  the 
bark  of  these  trees  steps  had  been  hacked  with  a  flint  for 
the  purpose  of  climbing  to  the  birds'  nests.  From  the 
steps  being  five  feet  apart  they  inferred  that  the  natives 
were  either  very  tallt,  or  had  some  unknown  method  of 
climbing.  The  forest  was  thin  and  unencumbered  by 
scrub,  and  many  of  the  tree  trunks  were  deeply  burnt  by 
fire.  In  the  bay  were  great  numbers  of  gulls,  ducks, 
and  geese.  *  At  various  tiroes  during  the  day  both  the 
boatr  crews  and  the  ueople  on  board  the  ships  had  seen 
smoke  risiiie  from  different  points  on  shore,  '^so  that 
without  doubt  in  this  place  must  be  men,  and  these  of 
uncommon  height." 


•The  anchorage  he  Blmcd  at  was  the  same  whero  Farneaux  anchored  in 
177S,  and  which  he  named  Advontnrc  Bay. 

tThe  early  naTlgatora  had  a  fixed  idea  that  thefc  southern  lands  were 
Inhabited  by  g lantB.  At  the  Three  Kings,  north  of  Now  Zealand,  Tasman 
defcribes  the  men  they  saw  walklig  on  the  shore  as  being  of  gigantio  statoie. 
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The  next  day  (Dec.  3)  the  boats  went  to  the  south- 
east corner  of  the  bay  in  which  the  ships  were  anchored, 
in  order  to  get  fresh  water,  bat,  though  they  found  a 
lagoon,  the  shore  was  so  low  that  the  waves  had  broken 
through,  and  the  water  was  too  brackish  for  use.  The 
wind  blew  strongly  from  the  east  and  south-east,  and  in 
the  afternoon,  when  they  again  tried  to  effect  a  landing 
with  the  boats,  the  sea  ran  so  high  that  one  boat  was 
obliged  to  return  to  the  ship.  The  other  larger  boat, 
under  the  command  of  Tasman  himself,  made  for  a  little 
bay  to  the  W.S.W.  of  the  ships,  but  the  sea  was  too 
rough  to  allow  of  landing.  The  carpenter,  Peter 
Jacobsen,  volunteered  to  swim  ashore  with  a  pole  on 
which  was  the  Prince's  flag.  He  planted  the  flag-pole 
in  the  ground  on  the  shore  of  the  bay,  and  thus  l^asman 
took  possession  of  our  island  for  the  Dutch. 

Next  morning  at  daybreak  (Dec.  4),  the  storm  having 
subsided,  and  the  wind  blowing  off  shore,  they  weighed 
anchor  and  stood  tP  the  northward,  passing  Maria  Island 
and  Schouten  Island,  so  named  by  Tasman  afler  bis 
fellow-townsman  of  the  good  port  of  Hoom. 

On  the  following  morning  (Dec.  5)  he  took  his 
departure  from  a  high  round  mountain  (St.  Patrick's 
Head)  and  stood  away  to  the  eastward  to  make  fresh 
discoveries. 

Of  the  localities  associated  with  the  discovery  of  this 
island,  the  one  round  which  the  chief  interest  centres  is 
Frederick  Henry  Bay  and  its  neighbourhood.  The  name 
has  been  dislocated  from  its  rightful  position  on  the  map, 
and  has  been  transferred  to  anouier  part  of  the  coast,  where 
it  is  now  fixed  by  long  usage.  Tasman  never  saw  what 
is  now  popularly  known  as  Frederick  Henry  Bay.  The 
bay  to  which  he  gave  the  name  of  the  Stadtholder  of 
Holland  was  in  the  immediate  vicinity  of  his  anchorage 
on  the  north-east  coast  of  Forestier's  Peninsula*  Its 
exact  locality  the  records  of  the  voyage  leave  a  little 
doubtful.  The  journal  contains  no  names  of  places,  but 
the  account  of  the  plantingof  the  flag  would  lead  to  the 
inference  that  he  gave  the  Prince's*  name  to  the  bay  in 
which  his  ships  lay  at  anchor,  on  the  shore  of  which  the 
Prince's  flag  was  set  up,  and  which  is  now  known  as 
Marion  Bay.  The  charts,  however,  lead  rather  to  the 
conclusion  that  it  is  the  inner  port  or  arm  of  the  sea  (now 
Blackman's  Bay)  which  is  tne  true  Bay  of  Frederik 
Hendrik.      The  copy  of  the  map  in  Burney  leaves  the 

^  Prince  Frederik  Hendrik  of  Orange  was  8te<ltboldcr  of  Holland  from  1625 
to  1647.  He  was  the  grandfather  of  William  of  Onngc,  aftei-warda  William 
III.  of  Bnglaud. 
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Kint  doubtful,  the  name  being  written  on  ihe  land 
tween  the  two  ports.  But  in  the  chart  as  reproduced 
by  Vallentyn,  and  stated  to  have  been  copied  by  him 
from  the  original  journal,  the  name  is  distinctly  written 
in  Blackman's  Bay.     On  the  whole,  therefore,  it  seems 

Srobable  that    this   is  the   Frederik   Hendrik   Bay  of 
Gasman. 

The  eastern  shore  of  Forestier^s  Peninsula  is  wild  and 
nigged,  and  scarcely  known  except  to  the  hardy  fisher- 
men who,  in  their  trips  northward  along  the  coast,  fish 
in  its  quiet  nooks,  or  run  for  shelter  into  the  beautiful 
inlet  of  Wilmot  Harbour.  With  the  exception  of  a 
solitary  shepherd*s  dwelling  on  the  shore  of  this  harbour — 
locally  known  as  Lagoon  Bay — ^the  eastern  part  of  the 
Peninsula  is  uninhabited,  and  so  difficult  of  access  that  it 
is  seldom  visited.  In  the  early  part  of  1880  I  had  an 
opportunity  of  thoroughly  exploring  a  locality  which 
must  always  be  of  interest  as  the  spot  where  the  sailors 
of  the  ^at  Dutchman  first  set  foot  on  the  island  which 
bears  his  name. 

Our  party — which  included  my  friend  Mr.  R,  M. 
Johnston — lefl  East  Bay  Neck  in  a  fishing-boat  to  camp 
at  Chinaman*s  Point  just  jvithin  **  The  Narrows,"  or 
entrance  of  Blackman's  Bay.  During  tlie  time  of  our 
ten  days*  camping  we  cruised  in  our  boat  over  the  great 
bay  outside,  seemg  the  coast  from  the  point  of  view 
which  Tasman  occupied  when  the  Heemskerk  lay  at 
anchor  off  rocky  little  Green  Island.  We  could  thus 
realise  the  scene,  unaltered  afler  two  centuries  and  a 
half,  which  presented  itself  to  the  old  navigator  when  he 
caught  his  first  near  view  of  the  picturesque  shores  of 
this  outpost  of  the  Great  South  Land,  the  mysterious 
continent  of  his  search.  To  the  south  stood  the  jutting 
basaltic  columns  of  Cape  Frederick  Henry — a  lesser 
Cape  Raoul — backed  by  the  high  roimd  of  Humper^s 
Bluff.  Thence  his  eye  travelled  northward  round  twenty 
miles  of  curving  shore,  its  white  beaches  broken  here 
and  there  by  dark  cliffs  and  racky  points.  On  the 
north,  beyond  the  long  stretch  of  white  sand  barring 
Blackman*s  Bay,  rose  steep-wooded  hills,  buttressed  at 
their  easteni  end  by  the  abrupt  mass  of  Cape  Bemier, 
thrusting  its  almost  precipitous  slope  into  the  ocean,  and 
flanked  iby  the  hills  of  Maria  Island,  shutting  in  the 
great  bay  on  the  north-east.  The  coast  view  from  the 
offing  is  fine,  but  if  the  visitor  wishes  to  appreciate  fiilly 
the  pictures(|ueness  of  the  shoi-e,  and  to  idcntifv  the  spots 
mentioned  in  the  quaint  old  Dutch  journal,  he  must  be 
prepared  for  some  rough  scrambling  on  the  Peninsula 
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itself.  The  country  inland  is  poor,  almost  without  water, 
covered  with  thin  gum  forest,  scrub,  and  meagre  ^rass. 
It  is  only  the  shore  that  is  interesting.  The  rocky  iiead- 
lands,  cliffs,  and  islands,  against  which  the  ocean  dashes, 
are  rent  and  scarred  by  sudden  fissures  and  chasms,  into 
which  the  waves  rush  i*oaring  and  tumbling.  Between 
the  points  lie  a  variety  of  lovely  bays ;  now  a  broad 
white  beach  with  long  rollers  of  breaking  surf,  now  a 
rocky  nook,  now  a  quiet  and  sheltered  cove. 

Our  centre  of  observation  was  the  camping  ground 
within  The  Narrows,  from  whence  we  looked  out  over 
the  broad  expanse  of  Blackman's  Bay.  This  extensive 
inlet  or  arm  of  the  sea  is  shallow  and  full  of  shoals  and 
sandbanks,  which  make  the  navigation  even  of  a  boat 
dangerous  to  the  inexperienced.  It  is  shut  in  from  the 
sea  ny  a  long  tongue  of  land  and  by  shoals,  leaving  onlv 
a  small  outlet  very  appropriately  called  "  The  Narrows, 
through  which  the  tide  rushes  with  great  force.  Early 
on  the  fit's t  morning  after  the  ships  had  come  to  an 
anchor  the  two  boats,  under  the  command  of  Pilot 
Francis  Jacobszoon,  rowed  through  this  narrow  inlet  to 
exploi*e  the  new-found  country.  The  pilot^s  description 
of  the  watering  places  where  the  water  trickled  so  slowly 
that  they  could  with  difficulty  fill  a  bowl  is  thoroughly 
characteristic  of  the  eastern  snores  of  Blackman's  Bay. 
In  the  evening  Pilot  Jacobszoon  returned  on  board  with 
his  collection  of.  strange  vegetables,  and  his  report  of  the 
well-wooded  country,  the  great  trees  scarred  by  fire,  with 
marks  on  their  bark  of  the  steps  of  gigantic  climbers, 
whom  they  had  not  seen,  but  whose  mysterious  voices 
they  had  heard. 

The  various  localities  mentioned  in  Tasman's  journal 
were  easily  reached  from  our  camp.  Outside  "The 
Narrows  "the  shore  rises  in  high  cliffs,  at  the  foot  of 
which  a  broad  rocky  shelf  affords  access  to  little  nooks, 
which,  in  the  early  days  of  the  colony,  were  the  sites  of 
stations  for  bay  whaling,  and  are  still  known  as  Gardiner^s 
and  Watson's  Fisheries.  Some  two  miles  from  The 
Narrows  is  Cape  Paul  Lamanon.  A  fishing  excursion 
to  the  neighbourhood  gave  me  an  opportunity  of  landing 
on  the  Cape.  It  is  a  low  point,  tne  soil  of  which  is 
stony  and  arid,  covered  witn  small  timber  and  rough 
scrub.  From  the  Cape  a  short  walk  took  me  to  the  little 
cove  marked  on  the  maus  as  Prince  of  Wales  Bay.  It 
was  on  the  shore  of  tliis  little  cove  (clcene  bochtien), 
situated  to  the  west-south-M'est  of  Tasman*s  anchorage, 
that  the  Dutch  fiag  was  planted  two  centuries  and  a  half 
ago.    The  shores  of  the  bay  on  each  side  of  the  entrance 
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are  rocky  and  broken,  but  further  in  the  rocks  give  place 
to  a  beach  of  large  grey  shingle.  As  you  advance  along 
the  shore  up  the  bay  the  banks  of  shingle  on  each  side 
curve  into  two  horns  shelving  out  towards  the  centre  of 
the  bay,  and  forming  a  bar  extending  nearly  the  whole 
way  across  the  entrance  to  the  inner  cove.  Within  the 
bar  of  shingle  lies  enclosed  a  lovely  cove,  its  quiet  waters 
fringed  by  a  curved  beach  of  great  smooth  stones.  On 
either  hand  it  is  sliiit  in  by  steep  banks  crowned  with 
dark  forest,  and  from  the  steep  grey  beach  at  the  bottom 
of  the  cove  a  woolled  valley  runs  inland.  Standing  just 
outside  the  shingle  bar  at  the  entrance  to  this  inner 
harbour  it  needs  no  great  efFon  of  the  imagination  to 
cull  up  the  scene  on  that  3rd  December,  1642.  Away 
out  in  the  ofBng,  near  yonder  grotesquely  shaped  Green 
Island,  the  high-]>oope'd  old  Dutch  ships  lie  at  anchor. 
The  wind  ia  Mowing  fresh  from  the  eastward,  and  two 
boats  put  off  from  the  ships  and  «tand  for  the  shore. 
The  wind  increases  to  half  a  gale,  and  while  the  smaller 
boat  runs  back  to  the  ships  the  larger  boat  changes  her 
course  and  heads  ibr  this  bay.  As  she  approaches  we 
can  see  on  board  of  her  Tasman  himself,  and  some  of  the 
Heetmherk'^  officers  ;  Oerrit  Janszoon,  the  master  ; 
Abraham  Coomans,  the  supercargo ;  and  Peter  Jacobs- 
zoon,  the  carpenter.  The  surf  breaks  violently  on  the 
shingle,  and  Tasman  finds  that  to  land  in  such  a  sea  is 
impossible  without  great  danger  of  wrecking  the  boat. 
Must  he,  then,  after  all,  sail  away  without  taking  formal 
possession  of  the  newly-discovered  land?  There  is  a 
short  deliberation  as  the  rowers  rest  on  their  oars,  and 
then  the  carpenter,  Jacobszoon,  hastily  throws  off  his 
clothes,  plunges  into  the  sea,  and,  pushing  his  flag-pole 
before  him,  strikes  out  for  the  shore.  Making  his  way 
through  the  breaking  8urf  he  lands  on  the  shingle  beach, 
and  tJiere,  at  the  foot  of  the  steep  slope,  where  four 
stately  gums  stand  in  a  crescent  on  the  hill  side,  he  plants 
the  flag  of  the  Prince  Stadtholder.  We  can  imagine 
the  cheer  which  greeted  the  mising  of  the  flag  as  the 
carpenter,  in  the  name  of  the  States-General,  thus  took 
possession  of  the  new  territory  of  the  Great  South  Land. 
Then  the  boat  is  brought  as  close  in  to  the  shore  as 
possible,  the  carpenter  swims  out  to  her  again  through 
the  surf,  and  they  return  on  board  the  Hcemaherh. 
"  Leaving  the  flag,"  says  Tasman,  "  as  a  memento  to 
posterity  and  to  the  inhabitants  of  the  countrv,  who, 
though  they  did  not  show  themselves,  we  thought  were 
not  far  off',  carefully  watching  tlie  proceedings  of  the 
invaders  of  their  territory.'* 
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Another  place  of  interest  on  this  coast  to  which  we 
))aid  a  visit  is  Wihnot  Harbour,  locally  known  as 
Lagoon  Bay,  a  deep  cove  to  the  south  of  the  basaltic 
promontory  of  Cape  Frederick  Henry.  Here  is  the  one 
solitary  dwelling  on  this  part  of  the  Peninsula.  It  is 
probably  the  only  locality  which  has  altered  much  in 
appearance  since  the  time  of  Tasman.  Everywhere  else 
the  wild  bush  remains  untouched,  but  here  is  green 
pasture,  and  even  a  small  cornfield  or  two.  The  southern 
neadland  of  the  harbour  is  one  of  the  wildest  and  most 
picturesque  of  spots.  Standing  on  the  grassy  surface  of 
its  narrow  extremity,  which  is  rent  into  chasms  and 
fissures,  you  look  down  upon  the  sea  breaking  tumul- 
tuously  into  a  deep  gulf  below.  On  the  other  side  of  the 
gulf,  to  the  south,  there  rises  abruptly  out  of  the  water 
the  grassv  and  wooded  steep  of  a  headland,  with  bold 
outline  like  Mount  Direction.  Turning  to  the  north  you 
see  at  your  feet  two  rocky  islands,  their  precipices 
crowned  with  wood  and  scrub,  the  waves  heaving  and 
swirling  round  their  bases.  Across  the  mouth  of  the 
harbour  stand  the  basaltic  columns  of  Cape  Frederick 
Henry — a  lesser  Cape  Raoul.  Beyond,  over  outlying 
rocks  and  islets,  is  the  place  of  Tasman^s  anchorage ; 
while  in  the  distance,  twelve  or  fifteen  miles  ofiT  across 
the  sea,  loom  the  peaks  of  Maria  Island. 

On  our  return  we  took  the  way  of  the  Two  Mile 
Beach  (the  North  Bay  of  the  maps).  Behind  the  sand- 
hills at  the  back  of  the  beach  lies  a  lai^e  lagoon,  which 
discharges  its  brackish  waters  br  a  narrow  sandy  channel 
at  the  south  corner  of  the  beach.  This  is  the  spot  where 
Tasman's  boat's  crew  landed— on  the  morning  after  their 
exploration  of  Blackman^s  Bay — to  search  for  water,  and 
where  they  found  that  the  sea  breaking  through  into  the 
lagoon  had  made  the  water  too  brackish  for  use.  The 
spot  is  easily  identified  from  Tasman's  description,  and 
is  probably  hardlv  altered  in  appearance  by  the  lapse  of 
two  centuries  and  a  half.  The  beach  is  a  fine  stretch  of 
broad  white  sand  two  miles  long,  on  which  the  great 
ocean  rollers  break  splendidly,  and  is  backed  by  a  line  of 
low  sandhills,  behina  which  lies  the  lagoon. 

For  more  than  a  century  after  Tasman  anchored  off 
Green  Island  no  navigator  ventured  to  follow  him  into 
the  stormy  seas  that  wash  the  dark  clifiTs  of  the  Great 
South  Land.  The  first  of  the  modems  who  sighted  the 
coast  of  Van  Diemen^s  Land  was  the  French  captain 
Marion  du  Fresne  in  1772.  Marion  made  the  West 
Coast  a  little  to  the  south  of  Tasipan^s  landfall,  and, 
following  almost  the  same  course  as  the  earlier  navigator, 


280  DISCOVERY    OF  VAN    DIEMEN's   LAND. 

hif  ships,  the  Mascann  and  Marquis  de  Castries^  on  the 
ffth  March,  1772,  anchored  at  a  spot  somewhat  to  the 
north-west  of  the  HeemakerKs  anchorage  in  1642. 
Marion  took  this  to  be  the  Frederick  Henry  Bay  of 
Tasmania,  but,  as  we  have  already  seen,  (his  was  almost 
certainly  an  error,  and  since  the  visit  of  the  Mascarin  . 
the  oater  bay,  as  distinguished  from  the  inner,  has  borne 
on  the  charts  the  more  appropriate  designation  of  Marion 
Bay.  The  description  in  the  narrative  of  the  voyage*  is 
not  sufBcientlv  exact  to  enable  us  to  determine  the 
precise  spot  where  the  French  landed,  bat  it  appears  to 
nave  been  on  the  Two  Mile  Beach  (North  Bav  of  our 
present  maps).  On  this  beach  it  was  that  the  aborigines 
of  Tasmania  first  came  into  contact  with  Europeans. 
The  meeting  was  an  ill-omened  one.  The  blacks  resisted 
the  landing,  and  attacked  Marion^s  party  with  stones  and 
spears.  The  French,  in  retaliation,  fired  upon  them, 
killing  one  man  and  wounding  others.  The  snips  lay  at 
anchor  in  the  bay  for  six  days,  during  which  the  French 
explored  the  country  for  a  considerable  distance, 
searchin*;  for  fi^sh  water  and  timber  for  spars,  but  they 
saw  nothing  more  of  the  natives  after  this  first  fatal 
encounter.  Being  unable  to  find  either  good  water  or 
timber  suitable  for  his  needs,  Marion  sailed  on  March  10 
for  New  Zealand,  where  he  met  his  death  in  a  treacherous 
attack  on  his  people  by  the  Maoris. 

The  next  navigator  who  visited  the  Tasmanian  coast 
was  Captain  Tobias  Fumeaux,  Cook's  second  in  command 
on  his  second  voyage  of  discovery.  It  is  to  Fumeaux's 
blunders  that  the  confusion  respecting  Frederick  Henry 
Bav  is  due.  The  two  ships,  the  resolution  and  tlie 
Adventure,  were  separated  by  a  storm  in  latijide  60® 
south,  between  the  Cape  and  Australia.  Cook,  in  the 
Resohitiony  kept  on  his  course  for  New  Zealand ;  Fur- 
neaux,  in  the  Adventure,  being  short  of  water,  bore  up 
for  the  land  laid  down  by  Tasman  as  Van  Diemen's 
Land.  On  March  9, 1773,  Fumeaux  sighted  the  land 
nt  a  point  which  he  took  to  be  Tasman's  South  Cape. 
The  point  was,  in  fact,  South  West  Cape,  and  from  this 
initial  error  the  whole  course  of  subsequent  blunders 
arose.  From  South  West  Cape  he  sailed  eastward 
intending  to  make  Tasman's  anchorage  in  Frederick 
Henry  Bay,  Reaching  the  South  Cape,  he  mistook  it 
for  the  Boreel  Island!?,  south  of  Bruny,  and  mistook  the 

*  Noiiveiiii  vovago  a  la  mer  tin  Siul,  comraenc*  bous  lep  ordrw  d«  M.  Marlon 
Ilc(li'/6  .raprcK  Ics  Jounianx  do  M.  Crozot  (Pari*,  1783).  Through  the  exertion* 
of  Ml .  Mcru  inont  and  Mr.  A.  Manlt,  MarJon'd  charts  of  Van  Diemen'a  Land 
have  htTii  <llscoYer«kl  in  Parltt,  and  fnc  similca  of  them  obtained.  See  the 
Sucicly'ii  Papci-B  and  Prooecdinga  for  iaSO. 
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entrance  of  D*Entrecasteaux  Channel  for  Tasman's  Storm 
Bay.  The  south  point  of  Briiny  he  mistook  for  Tag- 
man's  Island  (the  Pillar),  and  called  it  Tasman's  Head*. 
Rounding  Bruny  Island  he  stood  north,  under  the  im- 
pi'ession  that  he  was  sailing  along  the  east  coast  of  Van 
Diemen^s  Land,  and  in  the  evening  came  to  an  anchor 
in  a  bay  of  which  he  says — **  We  at  first  took  this  bay 
to  be  that  which  Tasman  called  Frederick  Henry  Bay, 
but  aflerwards  found  that  his  is  laid  down  five  leaeues  to 
the  northward  of  this.^*  Fumeaux  named  his  ancnorage 
Adventure  Bay,  the  point  to  the  north  he  called  Cape 
Frederick  Henry — believing  that  Tasman's  Frederick 
Henry  Bay  lay  to  the  north  of  this  cape— and  the 
opposite  shore  of  Tasman's  Peninsula  he  laid  down  on 
his  chart  as  Maria's  Isles.  After  five  days'  stay  in 
Adventure  Bay,  he  sailed  out  and  rounded  the  Pillar^ 
under  the  impression  that  he  was  rounding  the  south 
point  of  Maria  Island.  Thence  he  proceeded  north  as 
far  as  the  Fumeaux  Group,  and  then  bore  away  for  New 
Zealand  to  rejoin  Cook. 

Cook,  on  his  third  voyage,  cast  anchor  in  Adventure 
Bay  on  January  24,  1777,  without  detecting  Fumeaux's 
mistake  or  correcting  his  charts. 

In  1789,  Captain  J.  H.  Cox,  in  the  brig  Mercwnfy 
anchored  in  the  strait  between  Maria  Island  and  the 
mainland,  but,  misled  by  the  charts  of  Fumeaux  and 
Cook,  never  suspected  that  he  was  within  a  few  miles  of 
Tasman's  Frederick  Henry  Bay. 

In  April,  1792,  Admiral  D'Entrecasteaux,  with  thtf 
ships  Recherche  and  Eiperance^  sighted  the  Mewstone 
and  bore  up  for  the  mainland,  intending  to  make  Cook's 
anchorage  in  Adventure  Bay.  Through  an  error  of  his 
pilot,  instead  of  rounding  Bruny  Island,  he  stood  to  the 
west  of  it,  and  found  that  he  was  not  in  Adventure  Bay, 
but  in  the  entrance  of  the  Channel,  which  he  (like  Cook) 
believed  to  be  the  Storm  Bay  of  Tasman.  D'Entrecas- 
teaux  explored  the  channel  which  bears  his  name,  ascended 
our  river,  which  he  named  Riviere  du  Nord,  and  explored 
the  wide  bay  to  the  north-east,  which  he  named  Baie  du 
Nord.  This  bay  he  thought,  communicated  with  Tas- 
man's Frederick  Henry  Bay  on  the  east  coast,  and  under 
this  impression  the  land  which  Cook  had  erroneously  laid 
down  as  Maria  Island  he  named  He  d'Abei  Tasman. 

In  1794,  Capt.  John  Hayes,  in  the  ships  Duhe  of 
Clarence  and  Duchess,  visited  Storm  Bay — although  the 
name  does  not  appear  on  his  charts.*^     He  evidently  had 

•  Soc  Mr.  A. Mault's  paper,  with/a^  ^imil^  of  Hay's  chart,  In  the  Sodety'i 
Papers  and  Proceedings  for  1889. 
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only  €ook*0  chart,  since  he  places  Adventum  Bay,  Tas* 
man^s  Head,  and  Maria't  lies  as  they  are  laid  down^by 
Cook.  Capt.  Hayes  re-named  all  the  other  localities  in 
Storm  Bay,  and  it  is  to  him  that  ve  owe  the  name  of  the 
River  Derwant.  The  Baia  du  Nord  of  DTntrecasteaux 
he  called  Henshaw's  Bay. 

In  December,  1798,  Flinders  and  Bass,  in  their  first 
circumnavigation  of  the  Island  in  the  Norfolk^  sailed  up 
Storm  Bay  and  explored  and  surveyed  the  Baie  du  Nord 
of  D'£ntrecasteauz.  Flinders  says  that  he  was  at  the 
time  quite  ignorant  that  this  bay  had  ever  been  entered 
before,  and,  misled  by  the  errors  of  Fumeaux  and  Cook, 
he  laid  it  down  on  his  first  sketch  chart*  as  Frederick 
Henry  Bay. 

In  Janutiry,  1802,  the  French  discovery  expedition 
under  Admiral  Baudin,  in  the  ships  Oeographe  and 
Naturaiiste,  arrived  in  D*£ntrecasteauz  Channel. 
During  a  stay  of  some  weeks  they  completed  the 
surveys  of  Admiral  D'Entrecasteaux,  and  explored  and 
suneyed  the  Baie  du  Nord.  They  then  sailed  for  the 
east  coast  and  anchored  their  ships  in  the  passage  be- 
tween Maria  Island  and  the  mainland.  From  this  point 
Freycinet,  Baudin's  lieutenant,  made  the  first  thorous^h 
examination  of  Tasman's  Frederik  Hendrik  Bay.  lie 
explored  it  as  far  as  East  Bay  Neck,  and  was  thus 
enabled  to  correct  the  mistakes  of  former  navigators. 
He  ibund  that  D'Entrecasteaux  had  been  mistaken  in 
supposing  that  there  was  a  channel  between  Frederick 
^Henry  Bay  and  the  Baie  du  Nord,  and  that  the  supposed 
lie  d'Abel  Tasraan  was  a  double  peninsula,  to  which  he 
gave  the  names  of  Forrestier's  and  Tasman's  Peninsula 
fPresqu'iie  d*Abel  Tasman).  He  also  proved  that 
Flinderst  had  been  in  error  in  applying  the  name 
Frederick  Henry  to  the  Baie  du  Nora.  The  charts  of 
Baudin's  expedition,  constructed  by  Faure,  were  the  firat 
to  show  this  coast  accurately :  in  them  for  the  first  time 
the  outer  port  was  laid  down  as  Baie  Marion,  and  the 
inner  one  as  Baie  Frederick  Hendrick. 

Many  years  later,  after  his  liberation  from  his  long 
Mauritius  captivity,  Flinders  came  to  write  his  '' Voyage 
to  Terra  Australia/'  He  had  then  had  the  opportunity 
of  comparing  bi^  own  surveys  of  fifteen  years  before  with 
the  French  charts,  and  correcting  his  errors.  In  his 
atlas,  therefore,  the  Baie  du  Nora  is  correctly  named 

<  ScG  Ml*.  Maalt's  paper  and/oc  simiU  of  ebut,  cited  abOTt. 

t  rerou'M  iiarrativo  of  Baadm'a  Toyaj^e  was  pabllfthcd  lu  1807.  Tbe  aaUior 
had,  therefore,  the  opportunity  of  comparing  FUnderi-'  "h-irti  whlcb  were 
Reized  at  the  Maniitlus  In  1808. 
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North  Bay,  nnd  the  name  of  Frederick  Henry  Bay  is 
restored  tb  its  proper  place  on  the  east  coast ;  though 
Flindere  applies  it  to  the  outer  port  and  not  to  the  inner 
which  bears  the  name  on  Tasmania  map. 

The  original  error  of  Furneauz,  perpetuated  as  it  was 
by  the  high  authority  of  Cook  and  of  Flinders'  first  chart, 
had  obtained  too  firm  a  hold  to  be  displaced.  On  all  the 
early  English  charts  the  Baie  du  Nora  was  laid  down  as 
Frederick  Henry  Bay,  and  by  this  name  it  is  alluded  to 
in  all  the  early  records ;  in  Collins'  despatches ;  *  iu 
Knopwood's  diary,;  t  as  such  it  continued  to  be  known 
to  the  early  settlers,  and  so  it  is  universally  known  to 
the  present  day. 

Afler  the  pubHcation  of  Flinders'  atlas  some  of  the 
early  map-makers  endeavoured  to  restore  the  names  to 
tlieir  pi-oper  localities.  Thus  in  a  chart  of  Van  Diemen's 
Land  compiled  by  G.  W.  Evans,  Surveyor-General, 
and  published  in  London  in  1821,  and  also  in  a  chart 
published  in  London  by  Cross  in  1826,  North  Bay  is 
correctly  placed,  and  the  name  Frederick  Henry  is  in 
the  first  map  applied  to  the  outer  bay,  and  in  the  second 
more  correctly  to  the  inner  one.  In  Assistant  Surveyor- 
General  Scott's  map  published  in  Hobart  by  Ross  in 
1 830,  the  name  Frederick  Henry  appears  in  North  Bay, 
but  in  Arrowsmith's  map  published  in  London  in  1842, 
the  alternative  names  are  given,  viz. : — Frederick  Henry 
Bay  or  North  Bay ;  while  the  name  Frederick  Henry 
also  appears  correctly  in  the  inner  bay  to  which  it  was 
originally  applied  by  Tasman.  In  all  modem  maps, 
however,  D'Entrecasteaux'  name  of  North  Bay  has  been 
most  inappropriately  transferred  to  what  I  have  described 
as  the  Two  Mile  Beach,  on  the  east  coast  of  Forestier's 
Peninsula. 

The  Fredrik  Hendrik  Bay  of  Tasman  i^^  now  known 
as  Blackmim*s  Bay.  On  early  maps  the  nnine  of  Black- 
man's  Bay  is  applied  sometimes  to  the  Two  Mile  Beach, 
and  sometimes  to  Wilmot  Harbour.  By  what  freak  of 
the  map-makers  of  our  Survey  Department  these  names 
have  been  sluifHed  about  so  oddly  I  am  quite  at  a  loss  to 
imagine. 

The  names  as  they  stand  are  perhaps  now  too  firmly 
established  to  be  changed  at  once.  But  I  would  venture 
to  offer  to  tjie  Lands  Oflice  two  suggestions  : — 

(1 )  As  there  is  already  a  Cape  Frederick  Henry  on 
the  east  coast  of  Forestier's  Peninsula,  which  rightly 
marks   Tasman's  anchorage,  a   more  appropriate  name 

•  King  to  CoUlns.  Jamiary  8,  I805 ;  Conin<  t-o  King,  June  S4, 1S05 
t  Knopwood'8  diary,  Febmary  12,  l.^Oi. 
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iihonld  he  given  to  the  other  Cape  Frederick  Henry, 
forming  the  north  point  of  Adventure  Bay  on  Bruny 
Island.  Let  the  last-mentioned  Cape  bear  the  name  of 
its  discoverer,  and  lie  rechristened  "Cape  Furneaiix." 
This  would  remove  one  source  of  misapprehension. 

(2)  Though  it  may  not  he  possible  at  once  to  restore 
the  correct  names  of  the  bays^  yet  they  n.ay  be  indicated 
without  causing  couAisibn,  and  indeed  with  distinct 
advantage  to  the  popular  apprehension  of  our  history. 
In  all  future  maps  let  the  names  originally  given  be  added 
in  bi'Bckets.  D'Entrecaateaux  Baie  dii  Nord  would  then 
ap])ear  as  **  Frederick  Henry  Bay  or  North  Bay,"  and  in 
Black man^s  Bay  wonld  also  be  added  "Fredrik  Hendrik's 
Bay  of  Tasman." 

Thus  to  perpetuate  the  remembrance  of  the  landingr 
place  of  Tasman  would  be  a  graceful  act  of  justice  to  the 
memory  of  the  great  seaman  who,  two  centuries  and  a 
half  ago,  iii*6t  circumnavigated  Australia,  and  has  given 
his  illustrious  name  to  this  fair  island  of  Tasmania. 
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APRIL. 
The  flnl  monthly  meeting  of  the  aeMion  of  1881  was  held  on  ToesdaT 
evenlDg,   Anril  21.      The  President  His  Ezoellenoy   Sir   B.  G.  Cf. 
Hamilton,  K.C.B., presided,  and  there  was  a  good  attendance  of  Fellows. 
Lady  Hamilton  and  a  nnraber  of  ladies  were  also  present. 

OOBBBSPOVDINO  HXMBEB. 

ReT.  V,  B.  M.  Wilson,  Eew,  Viotoria,  was  elected  a  corresponding 
member. 

ANTABOnO  EXPEDITION. 

Mr.  MoBTON  stated  that  he  had  reoelTed  a  list  from  the  hon.  secretary 
of  sabsoriptions  in  aid  of  the  Antarctic  expedition,  showing  that  the 
following  snms  had  been  subscribed: — Boyal  Geographical  Society  of 
Anstralaiia  (Victorian  Branch),  £200;  Mr.  J.  S.  Gotch,  of  Messrs. 
Gordon  and  Gotch,  £100;  Professor  Eemot,  £100;  E.  C.  Mere- 
wether  (President  N.8.W.  Branch  of  Boyal  Geographical  Society 
of  Anstralasia),  £100;  Boyal  Society  of  Tasmania,  £50;  Boyal 
Society  of  Victoria,  £100 ;  Iir.  Agnew,  £100.  He  (the  Secretary) 
had  placed  Dr.  Agnew's  name  on  the  list  as  having  subscribed 
from  Tasmania. 

His  ExcKLLKNcnr  said  that  a  few  days  ago  he  had  received  a  cable- 
gram from  Baron  Von  MneUer,  statizig  that  New  South  Wales  had 
placed  £2,000  and  Queensland  £1,000  on  their  annual  estunates  in 
aid  of  the  proposed  Antarctic  exploration.  He  asked  whether  the 
Tasmanlan  Government  would  place  £500  on  the  estimates  for  the  same 
purpose.  He  had  handed  the  cablegram  to  Ministers,  but  had  not  as 
yet  received  any  answer. 

OTTT  FROM  DB.  AGNEW. 

The  Seobetabt  said  that  the  Society  was  indebted  to  Dr.  Agoew  for 
another  munificent  gift.  Some  years  ago  back  the  Society  obtained  12 
parts  of  the  Birds  of  Asia,  by  J.  (3ould,  F.B.S.,  a  rare  and  expensive 
work.  The  complete  work  consisted  of  35  parts  and  Dr.  Agnew  had 
instructed  him  (Mr.  Morton)  to  complete  the  set,  which  he  had  done 
through  Trlibner  and  Co.,  of  London,  at  a  cost  of  £75. 

His  BxGELLBNor  referred  in  appreciative  terms  to  the  interest  Dr. 
Agnew  had  shown  in  the  Society,  and  the  practical  effect  he  had 
siven  to  that  interest  by  many  valuable  presents.  Be  asked  them  to 
join  with  him  in  carrying  by  acclamation  a  hearty  vote  of  thanks  to 
Dr.  Agnew.    (Applause.) 

AtSTBALASIAN   SOIBNTIFIO    ASSOCIATION. 

Mr.  MoBTON  said— 1?  our  Excellency  and  members  of  the  Council  of 
the  Boyal  Society  of  Tasmania ;  having  been  appointed  in  conjunction 
with  Mr.  G.  H.  Grant  as  a  delegate  of  the  Boyal  Society  of  Tasmania 
to  the  meeting  of  the  Australasian  Association  foi*  the  Advancement  of 
Science,  held  at  Christchurch,  New  Zealand,  daring  the  week  commenc- 
ing January  15,  1891,  it  becomes  my  duty,  in  the  absence  of  Mr. 
Grant,  who  is  out  of  the  colony,  to  report  to  you  on  matters  relating 
to  the  meetizig.  At  the  first  general  committee  meeting,  held  at  the 
Canterbury   College,  January,    15,   Sir   James   Hector,     K.C.M.G., 
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Pretident-eleot  for  1891,  propoied  that  Hii  BxoeUenoy  Sir  R.  G.  C. 
Hamilton,  &.C.B.,  bo  the  Preftidont  for  the  fonrth  meeting,  to  be 
held  at  Uobart  in  1892 ;  a  motion  that  waa  enthoilaatically  reoetved 
and  nnaDimonsly  adopted.  The  other  offioera  then  elected  for  the 
Taamanian  iLeeting  were  Mr.  Jamea  Backhouaa  Walker  aa  local 
treasurer,  aod  yonr  delegate  aa  general  aecretery.  The  New  Zealand 
meeting,  which  laated  seven  dSijra,  was  a  great  snoceaa.  The  aectiona 
one  and  all  were  largely  attended,  and  the  deepest  interest  waa  taken 
in  the  many  valuable  papers  read.  The  members  attending  the  New 
2iealand  meeting  were  most  hospitably  entertained  by  the  Chriat- 
ohnroh  reaidents.  The  thanks  of  the  aaaociation  are  largely  dna  to 
ProfsasorF.  W.  Hatten.  F.Q.S.,  the  general  secretary,  Kw  the  Nom 
Zealand  meeting,  for  the  great  attention  paid  by  him  to  all  membera 
attending  the  meeting.  Aa  soon  aa  possible  after  my  return  the 
Taamanian  Local  Executive  Committee,  consisting  of  the  Hon.  J.  W. 
Agnew,  M.D.,  Messrs.  Jamea  Barnard,  C.  H*  Grant,  R.  M.  Johnston, 
J.  B.  Walker,  and  myself,  had  a  meeting  with  the  object  of  taking 
the  necessary  steps  to  appoint  Presidents,  Vice-Presidents,  and 
Secretaries  to  the  different  sections  and  to  arrange  other  matters  for  the 
fonrth  meeting.  The  committee  decided  that  the  1892  meeting  shall 
oommence  on  Thursday,  January  7,  1892.  The  rules  are  that  presi- 
dents of  the  various  sections  must  reside  out  of  the  colony  in  which  the 
meeting  is  held;  vice-presidents  and  secretaries  are  to  be  reeidenta 
of  the  colony.  It  is  gratifyiog  to  know  that  the  presidents  in  nine 
sections  out  of  ten  are  already  appointed :— Section  A,  Astronomy, 
Mathematics,  Physics,  and  Mechanics,  Professor  W.  H.  Bragf,  M.A., 
Professor  of  Mathematics,  University  of  Adelaide.  Section  B, 
Chemistry  and  Mineralogy,  Mr.  W.  M.  Hamlet,  F.C.S ,  F.I.C., 
Government  Analyst  of  New  South  Wales.  Section  C,  Geology  and 
Pal»ontology,  Mr.  C.  S.  Wilkinson,  F.G.S.,  Government  Geologist 
of  New  South  Wales.  Section  D,  Biology,  Prdfessor  W.  Baldwin 
Sjpenoer,  M.A.,  Professor  of  Biology,  Melbourne  University.  Seotion 
F.  Economic  Social  Science  and  Statiatics,  Mr.  EL  Teeoe,  F.I.A.,  of 
Sydney,  Section  G,  Anthropology,  Rev.  Lorimer  Fison,  Queen's 
College,  University,  Melbourne.  Section  H,  Sanitary  Science  and 
Hygiene,  Professor  W.  H.  Warren,  M.I.C.K.,  Profeaaor  of 
Engineering,  University  of  Sydney.  Section  I,  Literature  and  Fine 
Arte,  Ifi.  E.  Morris,  Professor  of  English,  German,  French  languages, 
and  Literatures,  Melbourne  University.  Section  J.,  Architecture  and 
Engineering,  Mr.  C.  Napier  Belt,  C.E  of  New  Zealand.  Section 
E.  IS  therefore  che  only  section  without  a  president  but  His  Excel- 
lency Sir  William  Macgresor,  Governor  of  New  Guinea,  has  been 
asked  to  accept  the  presidency  of  this  section,  and  his  reply  is  daily 
expected.  Satisfactory  arrangements  have  been  made  with  all  the 
Australian  railway  authorities  and  steamship  companies  for  membera 
travellins  to  attend  the  meeting.  The  Railway  Commiaaionera  w|U 
allow  alfmembers  to  travel  at  single  fare  for  double  joumeya,  and  tae 
steamship  companies  29  per  cent,  off  ordinary  exonrsion  ratea.  The 
Taamanian  Government  and  the  Mount  Bisohoff  Railway  Co.  have 
itfreed  to  orant  similar  conceasions  to  those  granted  on  tiie  New 
Zealand  raUwaya,  viz.,  members  to  be  allowed  to  travel  half  ainffle 
farea  during  the  months  of  January  and  February.  Tne 
Municipal  Council  have  generously  placed  the  Urge  room,  and  aa 
many  other  rooms  aa  can  be  spared,  of  the  Town  Hall  buildings  at 
the  dispQsal  of  the  association,  and  the  Chamber  of  Commerce  nave 
consented  to  do  likewise  with  their  room.  A  large  gathering  from 
all  the  colonies  is  expected,  and  numerous  promises  of  papers  in 
different  sections  have  already  been  received.  From  the  outlook  at 
present  the  fourth  meeting  of  the  Australasian  Association  bids  fair  to 
oe  the  most  snoceasful  yet  held. 
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His  SxoBLLiNor  aaid  tiutt  when  asked  to  beeome  FnMimA  of  the 
Anetralasiaa  Aaiooiation  lor  the  Advanoement  of  Soience  he  at  fint 
cefneed,  because  he  thoa&ht  the  position  was  one  which  ought  to  be  held 
by  someone  who  was  distingufahed  in  some  branoh  of  scienoe.  The 
fnatter,  however,  was  again  pressed  npon  him,  and  he  was  told  liom 
seTeral  quarters  that  it  was  desirable  from  many  points  of  view  that 
he  take  the  position.  It  was  a  position  which  anyone  mi^t  be 
proud  to  hold,  and  his  hesitation  in  accepting  it  only  arose  from  his 
thinking  he  could  hardly  be  able  to  do  josuce  to  its  duties.  When 
iie  found,  however,  that  it  waa  the  desire  of  the  aisooiaUon  that  he 
should  become  President,  he  at  once  accepted,  and  having  accepted* 
he  meant  to  do  evervthing  in  his  power  to  make  the  meeting  a 
threat  success.  The  first  thins  he  did  was  to  try  to  secure  the 
presence  of  Professor  Huxley,  who  some  time  affo  contemplated  visiting 
Australia.  He  wrote  to  Professor  Huxley  and  had  received  a  reply, 
in  which  the  Professor  said  that  he  had  very  pleasant  recollections  of 
Tasmsnia  43  yean  ago,  and  it  would  interest  him  very  much  to 
re-visit  the  colony  and  compare  the  present  with  the  past,  but  he 
regretted  that  the  state  of  his  health  prevented  him  from  accepting 
the  invitation.  He  (President)  was  sure  that  they  all  regretted  that 
Professor  Huxley  was  unable  to  come,  and  that  ill-health  was  the  cause. 
Mr.  Morton,  in  his  report,  had  given  a  most  satisfactory  list 
of  the  Presidents  and  Vice-Presidents,  and  had  mentioned  the  name 
ofSirWm.  McGregor  as  one  who  had  not  yet  signified  his  intention 
to  be  present.  He  had  written  to  Sir  William,  and  pointed  out  to 
him  the  importance  of  the  meeting.  He  had  invited  Sir  William 
to  be  his  guest  at  Qovernment  House,  and  he  hoped  he  would  come 
•and  lend  that  eckU  which  his  great  reputation  and  the  great  work 
he  had  done  in  New  Guinea  would  bring  to  the  meetings  of  the 
association.  He  had  also  written  to  two  gentlemen  in  Buglana,  dis- 
tinguished in  the  walks  of  sciecce,  askiog  them  to  come  out  to 
Tssmaoia  and  be  his  guests  on  the  occasion  of  the  meetiogs  of  the 
association.  He  hoped  that  both,  or  at  least  one,  of  these  ficentlemen 
would  accept  his  invitation,  and  he  had  no  doubt  but  that  in  the 
•event  of  his  being  successful  in  announcing  the  names  of  those  gentle- 
men as  visitors  to  Tssmaoia,  they  would  be  received  wiUi  the 
greatest  satisfaction  by  the  members  of  the  association.  He  was  glad 
to  see  so  many  present  in  this,  the  first  meeting  of  the  present  session 
of  the  Royal  Society,  includiog  their  friend,  Mr.  Alfred  J.  Taylor, 
who  had  jnst  recovered  from  a  serious  illness. 

The  Right  Rev.  H.  H.  Mohtgombbt,  D.D.,  Bishop  of  Taskania,  read 
a  paper  entitled  ''Some  account  of  the  Mutton  Birds,  or  Sooty  Petrels 
{Nectris  Brevicaudus),  as  seen  in  tiieir  Homes  among  the  Fumeaux 
Islands,  Baas  Straits,  Tasmania,  from  Notes  taken  during  a  visit  to  the 
LocaUty  in  March,  1891." 

Mr.  T.  Stefhkns  called  attention  to  some  spedmens  on  the  table :— 1. 
A  specimen  of  shale  from  near  the  Henty  River,  with  €flo99opterU,  etc.,  and 
closely  resembling  the  shale  in  which  more  than  twenty  years  before  he 
found  the  first  impression  of  this  fern  in  the  Mersey  coal  measures.  Like 
the  Mersey  coal,  this  shale  occurs  under  marine  fossiliferous  beds  of 
•carboniferous  age.  2.  Pieces  of  coal  from  the  flanks  of  Mount  Manfred, 
north-west  of  Lake  St  Clair,  cropping  out  at  a  height  of  about  d,000ft. 
above  sea  level  3.  Silurian  limestone  from  the  site  of  a  bore  recentiy  put 
down  at  Railton  in  search  of  coal,  with  a  portion  of  core  belonging  to  the 
■ssme  series  from  a  reported  dejpth  of  about  600ft  Mr.  Stephens  remarked 
that  the  lavish  expenditure  which  had  been  incurred  here  in  boring  through 
etrata,  which  are  well  known  by  all  acquainted  with  the  geology  of  the 
district  as  being,  geologically  speaking,  below  the  whole  of  the  Mersey 
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ooaI  measures,  was  astartiing  instaaoe  of  tliat  enteipriae  of  which  Tasmania 
was  supposed  to  be  destatnte.  It  was  a  pity  that  it  was  not  more  wisely 
directed. 

The  SiCBETABT,  in  the  abeenoe  of  the  author,  read  a  paper,  entitled  **  Notes 
on  Mount  Lyell  District,  Tasmania,"  by  Mr.  F.  Danvers  Power,  F.Q.S. 

Mr.  B.  M.  Jobubton  replied  briefly,  when  it  was  decided  to  postpone 
discussion  until  next  meetmg. 

His  EzcsLLKEroY  proposed  the  usual  votes  of  thanks  to  the  oontributoza 
of  papers,  which  naTing  been  earned  by  acclamation,  the  meeting 
adjourned. 


PBOCEEDINGS,  HAY. 


MAY. 

ThB  monthly  meeting  of  this  Society  ^as  held  on  May  13,  the 
Treaident  Hie  Ezoellency  Sir  R.  G.  0.  Hamilton  K.aB.,  in  the  chair. 
There  was  a  good  attendance  of  Fellowfl,  and  also  a  number  of  lady 
▼iiiton. 

THE  ANTABCnO  EXFEHITIOK. 

The  Sbcbetabt  read  a  telegram  from  Baron  Von  Mneller,  aaggeetinga 
deputation  from  the  Society  to  the  Government  in  aid  of  the  fund  now 
iMing  railed  for  the  propoeed  Antarctic  Expedition. 

Mr.  James  Bakkabd  said  that  he  was  rather  in  favour  of  viewing 
this  as  an  Australasian  and  Imperial  question,  and  that  the  expense 
generally  should  be  shared  between  Australia  and  the  Imperial 
Government.  It  seemed,  however,  that  there  was  no  hope  of  that 
being  obtained,  and,  therefore,  he  moved — "That  it  be  a  recom- 
mendation  from  the  Society  to  the  Council  to  wait  on  the  Premier 
to  see  if  the  Gk)vernment  would  be  disposed  to  assist  in  this  matter." 

Sir  Lambebt  Dobbox  seconded. 

The  President  said  that  the  position  of  the  matter  was  this.  He 
received  a  telegram  from  Baron  Von  Mueller,  which  he  read  at  last 
meeting,  to  the  effect  that  New  South  Wales  had  put  £2,000  on  its 
estimatos,  and  Queensland  £1,000,  and  asking  whether  Tasmania  would 
-contribute  £500.  He  had  referred  the  telegram  to  Ministers,  but  had 
not  heard  from  them.  He  took  some  blame  to  himself  in  the  matter, 
because  he  had  not  anplied  to  Ministers,  but  now  that  it  had  been 
proposed  and  seoondea  that  a  deputation  wait  on  the  Premier  he 
thought  that  would  be  the  best  way  to  proceed. 

The  motion  was  agreed  to. 

OONOBATULATOBY. 

Mr.  MoBTON,  as  secretary,  called  attention  to  the  fact  that  two 
^members  of  the  Society,  Mr.  James  Barnard  and  Hon,  Dr.  Agnew, 
•celebrated  this  month  their  jubilee  as  members  of  the  Society.  In 
1841  both  of  these  gentlemen  were  admitted  as  members,  Mr.  Barnard 
having  been  admitted  on  the  motion  of  Mr.  Bedford,  seconded  by  Sir 
-^  John  Franklin.  At  that  meeting  there  were  present  Rev.  Dr.  Lillie, 
and  Captains  Ross  and  Croaer,  who  had  just  returned  from  a  cruise  to 
the  Antarctic  Ocean.  He  believed  that  this  Society,  one  of  the  oldest  in 
Australia,  was  the  only  one  that  could  boast  of  naviag  two  members 
who  had  been  so  long  in  membersbip,  and  still  able  to  take  their  part 
as  active  working  members.  He  saw  from  the  records  that  Mr. 
Barnard  had  been  very  seldom  absent  from  the  meeting  of  the  Society 
or  of  the  Council.  The  only  time  there  was  a  lapse  in  attendance  was 
during  Mr.  Barnard's  visit  to  England.  He  thought  it  his  duty  as 
secretary  to  bring  those  interesting  facts  under  notice,  and  he  placed 
before  the  Socie^  the  original  manuscript  of  the  election  of  Mr. 
Barnard,  with  the  siffnatnre  of  Mr.  Henslow^  who  was  then  private 
secretary  to  Sir  John  Franlkin,  and  acted  as  honorary  secretary  to  the 
Royal  Society. 

Sir  Lambebt  Dobson  expressed  pleasure  at  hearing  the  intereating 
facts  just  stated,  and  said  that  all  joined  in  consratulating  Mr. 
Barnard  and  Dr.  Agnew,  and  in  wishing  that  they  might  yet  be  spared 
many  years  to  take  an  active  part  in  the  work  of  the  Society. 
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Mr.  Babnabd  Mid  he  was  qnlte  taken  by  rarpriae  by  thia  reoognitioB 
of  hia  memberahip,  and  regretted  that  Dr.  A^w  waa  not  preaent  on 
the  oooaaion.  He  felt  hononred  by  the  referenoe  made  to  himaelf.  He 
had  a  feeling  of  ahortooming  in  that  he  had  not  throughout  the  Ions 
period  referred  to  done  more  for  the  Society  than  he  had  done,  in 
oonrae  it  ahould  be  remembered  that  during  forty  yeara  he  had  the  oon- 
dnot  of  a  very  oneroaa  department  in  the  Oovemment  aervloe,  and  ha& 
▼ery  little  klanre  to  devote  to  aoientifio  mattera.  He  felt  thankful  for 
having  been  apared  till  thia  time  and  able  to  look  back  during  all  that 
vlata  of  yean.  He  remembered  that  the  firat  paper  read  before  the 
Sodety  waa  an  admirable  one  by  the  Rev.  Dr.  Lillie,  and  that  Rev.  Mr. 
Ewing  prepared  the  firat  catalogue  of  Taamanian  birda,  a  work  whiob 
haa  aince  been  taken  up  and  expanded  very  oonalderably  by  modem 
oontribntiona  from  membera  of  the  Society.  He  did  not,  however, 
think  he  ahould  inflict  a  apeeoh  upon  them  on  the  ooeaaion,  but  woold 
only  again  expreaa  hia  great  appreciation  of  the  feelinga  that  prompted 
thia  reference  to  himaeu. 

APPLE  SCAB. 

Mr.  A.  McneiON  drew  attention  to  a  fongna  affecting  the  apple. 
During  the  laat  few  weeka  aeveral  applea  had  been  aent  him. 
On  examination  he  found  they  were  attacked  by  a  f nngua,  and  on  aubmft- 
ting  them  to  Dr.  N.  A.  Cobb,  of  the  Department  of  Agrionl- 
ture  of  Sydney,  he  reported  that  the  fungua  waa  the  ordinary  apple- 
Bcab,  Fundadium  dendrUieum,  and  that  it  might  be  almoet  prevented. 
at  a  alight  coat,  by  apraying  the  treea  once  in  every  two  or  three  weeka 
during  the  apring  and  aummer  with  the  mixture  known  aa  "  Ammonio- 
carbonate  ofcopper.  '*  Diaaol  ve  21b.  of  oopper  aulphate  (blueatone)  In  hot 
water.  Diaaolve  S^lb.  aodinm  carbonate  in  another  veaael  of  water. 
Mix  the  two  together,  and  before  uaing  add  1^  pinta  of  ammonia,  and 
then  dilute  to  SS  gallona  with  water. 

The  Secretary  read  the  following  oorreapondenoe  :— 

151,  Maoquarieatreet,  May  12th,  1891. 

**Dear  Mr.  Morton,~I  regret  I  ahall  be  unable  to  be  at  the  Royal 
Society'a  meetlns  to-night.  Would  you  mind  reoording  the  exiatenee 
in  Taamania  of  the  two  following  planta  :— 

Lobdia  rhombifclia,  found  in  October,  1890,  on  the  road  from  St. 
Helena  to  GouBtable  Creek  by  Wm.  Fitzgerald.  The  plant  waa  aent  to^ 
me,  and  I  forwarded  it  to  Bioon  Von  Mueller,  and  I  endoae  hie  reply. 
Unfortunately  1  have  no  apedmeni. 

Orthocaras  t^rictvin,  found  in  December.  1890,  by  Mr.  Qeo.  Hinaby 
near  George'a  Bay.  I  recognised  the  plant  aa  0.  atrietunit  and  whea 
Baron  Von  Maeller  waa  here  he  confirmed  it  I  leave  the  dried 
apedmen  for  your  examination. 

Kindly  let  me  have  the  letter  and  apedmen  again,  aa  I  have  to  return 
the  former,  and  wiah  to  keep  the  latter. 

Youra  faithfully. 

Lb   RODWAT." 

*■  Let  me  congratulate  you,  dear  Mr.  Fitzgerald,  for  your  discoverv  of  a 
plant,  new  aa  regarda  the  recorda  of  the  Taamanian  flora.  It  n  the 
iobdia  rhombifdia  of  De  Viese,  originally  found  by  Drummond  in  Weat 
Anatralia ;  in  1848  traoed  by  me  into  South  Auatralia,  and  aince  then 
found  in  aemefew  placea  of  Victoria.  The  Taamanian  locality  wfll  be 
recorded  in  my  work  under  your  honoured  name.  Where  thia  plant, 
oocura  perhapa  yoa  may  find  other  rare  planta  yet.  Aa  vou  aeem  to 
take  an  intereat  in  the  indigenoua  planta  of  your  beautiful  ialand^  would 
particularly  remark  that  the  floating  and  aubmerged  planta  there 
require  atill  more  attention  there  than  any  othen,  even  aa  far  aa  the 
email  water  lentila.    It  would  be  well  in  each  inatanoe  if  the  apedmear 
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were  prewed  and  dried  before  they  are  leot  off;  as  otherwiie  they  soflEer 
in  tFensit.  May  I  adrlie  yon  to  aend  to  Mr.  Alex.  Moiton,  Secretary 
of  the  Royal  Sooiety  of  Taiinania,  a  note  regarding  the  disooverv  of  the 
Lobelia  in  yoor  Island,  and  to  dry  speoimens  for  being  anbmitted  to  the 
aezt  meetiig  in  Hobait. 

Regardf  ally  yonn, 

Fkbd.  Von  Mukller." 

gauntlatinq  machink. 
Mr.  R.  M.  Johnston  gare  a  Inotd  and  praotioal  demonstration 
of  the  method  of  working  a  new  calonlating  machine  introduced  into 
the  Statistician's  Department  to  facilitate  the  work  of  that  department 
fai  calculations.  The  machine  is  called  the  "Arithmometer."  In 
the  abeenoe  of  the  author  Mr.  Johnston  read  a  paper,  ptq^wred  by 
Mr.  F.  Jacobs,  A.LA.,  entitled  <*KoteB  on  the  Arithmometer  as  an 
aid  to  actnarial  work." 

The  SecretaiT,  in  the  absence  of  Mr.  A.  B.  Biggs,  read  a  paper 

frepared  by  that   gentleman   entitled     *'The  Possibilities    of    the 
'elesoope.'* 

Mr.  A.  Montgomery,  M.A.,  Gk)Temment  Geologist;  Mr.  W.  F, 
Ward,  Government  Analyst^  and  Mr.  T.  StepheDS«  M.A.,  and  Mr. 
R.  M.  Johnston,  replied  at  some  length  to  the  paper  of  Mr.  Powen* 
read  at  the  last  meeting,  entitled  **irotes  on  theMt  LyeU  Distrioti 
Taemania. 

On  the  motion  of  His  Exosllenot,  the  customary  vote  of  thanici 
was  passed  to  these  who  had  contributed  papers  and  remarks,  and 
the  prooeedings  terminated. 


Viii  PBOQBSDINOB,  JXmX. 


JUNB. 
The  monthly  meeting  of  this  Society  was  held  on  Jane  9,  the  Pre> 
sident,  Hli  Ezoeliency  Sir  R.  G-  C.  Hamilton,  K.C.B  ,  presiding. 

PAPBB8  AND  PBOCUDIKa& 

The  Skobitaby  laid  on  the  table  the  pnbliahed  papers  and  prooeed* 
inge  of  the  Society  for  the  year  1880. 

ANXABOnO    EZPflDinOK. 

His  RzoBLLEKOT  Said  that  at  the  last  neeting  of  the  Boyal  Society 
a  resolntion  was  passed  askini;  the  Council  to  wait  on  Minbters  to 
ascertain  whether  they  wonld  be  prepared  to  reoommend  Parliament 
to  vote  a  certain  sum  towards  toe  expenses  of  the  Antarotio 
expedition  under  Baron  Nordenskiold.  Before,  however,  any  action 
was  taken  by  the  Council,  an  intimation  was  received  from  Ministen 
that  they  bad  determined  to  ask  Parliament  for  £900  towards  the  pro- 
posed expedition.  He  telegraphed  that  fact  to  Baron  Von  Mneller,  and 
received  the  following  teleffram  in  reply  :— **  Grateful  for  support 
Tvmanian  Government  to  l^ordenakiold  expedition.  Thii  greatly 
strengtheas  the  whole  cause.*'  He  did  not  know  how  far  the  matter 
liad  progressed  since,  but  thought  it  satisfactory  that  in  Tasmania 
everything  had  been  done  that  could  be  expected  in  this  matter. 

AUSCBALASIAN  ASSOCIATION  FOB  ADVAHOBMBNT  OV  aOIXNOB. 

His  BzoBLLXNor  thought  it  desirable  that  a  progress  report  should 
be  made  by  Mr.  Morton  in  reference  to  the  arrangements  for  the 
approaching  meeting  of  the  Australasian  Association  for  the  Advance- 
ment of  Science. 

Mr.  MoBTOK  said  that  he  had  sent  out  060  circulars  to  members  of 
the  Association  and  others  throughout  Australia  requesting  them  to 
notify  whether  they  ietended  to  be  present,  althoush  he  had  not 
received  one  quarter  of  the  replies  expected,  already  160  had  notified 
their  intention  of  being  present  at  the  meeting  to  be  held  in  Hobart  oa 
January  7  next  Papers  had  been  promised  by  able  contributors  in 
the  following  sections :— Astronomy,  chemistry,  geology,  biology, 
geography,  economic  and  social  science,  anthropology,  literature, 
and  fine  arts.  He  regretted  to  intimate  that  Sir  Wm.  McGregor, 
Governor  of  British  New  Guinea,  had  written  stating  that  it  was 
impossible  for  him  to  leave  his  work  there  early  next  year  in  order 
to  attend  and  occupy  the  position  of  president  of  the  geographical 
section.  Mr.  Morton  further  stated  that  liberal  concessions  in  the 
matter  of  trayelling  rates  had  been  granted  to  members,  and  he  had 
no  doubt  that  the  result  would  be  a  large  influx  of  visitors.  At  the 
meetings  of  the  Association  in  New  Zealand  last  year,  large  numbers 
of  local  residents  became  members  of  the  Association,  and  he  hoped  a 
similar  result  would  take  place  here,  as  by  becomiuff  members  they 
would  have  the  privilege  of  attending  the  different  sections. 

His  EzOKLLEROT  Said  :  I  think  we  may  be  satisfied  with  tiie  progress 
made  as  detailed  by  Mr.  Morton.  I  may  say  that  I  also  had  a 
letter  from  Sir  William  McGregor  similar  to  that  received  by  Mr. 
Morton,  but  I  thought  the  matter  of  so  great  importance,  that  I  wrote 
to  him  again.  I  am  sure  it  will  be  very  agreeable  to  this  Society  to 
learn  that  I  have  ancoeeded  in  getting  Mr.    Giffen,   the   eminent 


FBOCBBDINaS,  JITinL  IZ 

Biatwtioian  and  politioal  eoonomiat,  to  agree  to  pay  me  a  vUit  dnriog 
theaeMioii  of  the  Australaaiaii  AesooiatioD  for  the  Advanoement  A 
Scienoe  to  be  held  here  in  January  next,  and  to  read  a  paper  before  the 
Anociation.  Mr.  Oiffen,  as  many  of  you  know,  ia  one  of  the  highest 
living  anthorities  on  eooncmio  scienoe,  and  I  am  snre  that  his  presence 
on  this  occasion  will  be  greatly  appreciated  by  the  members  of  the 
Association,  and  that  it  will  give  an  impetns  to  the  study  of  this 
icience,  which  will  bear  f rait  throoghoat  all  the  Anttralasian  ooloniet. 
(Applause.) 

The  Skcretabt  apologised  for  the  absence  of  Mr.  R.  M.  Johnston, 
owing  to  indisposition,  and  read  the  following  remarks,  prepared  by 
that  gentleman  in  connection  with  this  subject: — It  is    pleaeing  to 
observe  with  what  entbuaiasm  His  Excellency  Sir  Robezt  Hamilton, 
the  president-elect  of  the  Australasian  Association  for  the  Advance- 
ment of  Scienoe,  is  endeavourini<  to  make  this,  the  fourth  meeting, 
taking  place  in  Hobart  in  January  next,  one  of  the  most  saccessful 
of  the  aeries  yet  held.    The  Association,  mainly  owiog  to  the  instru- 
mentality of  Its  present  permanent  seneral  secretary,  Frof.    Liversidge, 
was  founded  in   the  j/ear  1886,  and  has  since  held  three  very  success- 
ful meetiogs ;  the  first  in  Sydney,  in  January,  1888 ;  the  second  in 
Melbourne,    in  January,    1890 ;    the    third    in    Christohurch,   Mew 
Zealand,   in   January  of  the  present  year.     The  Association  follows 
exactly  the  lines  of  the  British  Associaiioo,  and  like  that  Anociation 
its  objects  are— To  give  a  stronger  impalae  and  a  moie  systematic 
direction  to  scientific  inqairy ;    to  promote  the  intercourse  of  those 
who  caltivate  science  in  different  parts  of  the  Auatralasian  colonies 
with  one  anotaer  and  with  foreign   philosophers ;  to  obtain  a  more 
general  attention  to  the  objects  of  science  and  a  removal  of  any  dis- 
advantages of  a  public  kind  which  may  impede  its  progress.     Science 
ia  Australasia  has  already  received  a  great  impulse  from  these  yearly 
gatherings,    the    direct   and  indirect  results    of  which  will  have  a 
most  important  bearing  upon   the  intollectoal,  social,  and   material 
progress  of  these  oolonies.    It  is  evident  from  what  has  been  disclosed 
at  the  last  meeting  of  the  Royal  Society  that  His  Excellency  Sir  Robert 
Hamilton  does  not  intend  that  one  of  the  express  objects  of  the  Associa- 
tion should  remain  a  barren  phrase,  viz.: — *'  To  promote  the  intercourse 
of  those  who  cultivate    cience  in  different  ]parts  of  the  Australasian 
oolonies  with  one  another  and  with  foreign  philosophers."    Already  he 
has,  through  the  energetic  General  Secretary  (Mr.  A.  Morton,  F.L.S.), 
received  the  assurance  that  at  its  next  meetins  in  iiobart  will  be 
assembled  one  of  the  largest  gatherings  of  scientific  men  of  Australasia 
which  has  yet  been  brought  together,  including  nearly  all    the  most 
prominent  names  in  various  branchts  of  science,  art,  and  philosophy ; 
and  he  has  also  endeavoured  to  throw  additional  lustre  upon  this 
gathering  by  cordially  inviting  as  his  guests  for  the  occasion  several 
of  the  most  illustrious  men  of  science  in  the  Mother  Country.    One  of 
these.  Professor  Huxley,  has  wriiten  a  most  cordial  letter  regretting 
that  the  state  of  his  health  alone  prevento  him  from  acocptiog  His 
Hxcellency's  hospitality  and  denying  himself  the  pleasure  it  would 
afford  him  to  re-visit  Tasmania,  of  which  he  has  still  many  pleasant 
reoolleotions.     It    is    gratifying,    however,    to    know    that    he   haa 
received   the  assurance  that  Dr.  Giffen,  LL.D.,  now  created  a  G.B., 
one  of  the  most  illustrious   economists  and   statisticians  of  Europe, 
ia  to  become  bis  guest,  and  will  be  present  to  take  part  in  the  work ' 
cf  the  Assooiation.    In  economic  soience  the  name  of  Dr.  Robert  Gififon 
•tands  in  the  very  first  rank  of  the  most  illustrious  names  in  Europe, 
mxkd  there  is  no  authority  in  Europe  who  at  the  present  moment  it 
held  in  greater  respect,  and  whose  writings  exert  a  deeper  and  wider 
inflaenoe  on  the  great  political  and  social  economio  problems  which  at 
present  disturb  the  industrial  relations  of  nearly  all  civilised  countries. 
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and  thorough  sratp  he  poiecMin  of  the  ftuite  wliioh   bear  upon  the 
nibjeoto  wlueh' he  diMaiiei»  and  of  the  still  more  remarkable  power 
diapUved  by  him  in  tlie  manner  in  whioh  he  bvinge  hie  faeta  into 
kgioal  array,  and  in  drawing  important  oondauons  therefrom.    Pwhapa 
in  thie  reipeot  he  hai  no  Imoff  eqnal  in  his  own  branch  of  acieDoe. 
The  followUiff  ie  a  lial  of  the  more  Important  papers  on  etatietioal  and 
economic  anbjectB  oontribated  by  Dr.  Giffen  to  the  Royal  Statiaticil 
Society  aince  the  year  1879  :—(l)  *'0n  the  fall  in  prloea  in  tecent 
yeara.^-^JoQm.  S.S.,  Mar.  1879).    (2)  '*  The  progreaa  of  the  working 
daaaea  in  the  laat  half  century  (prtaidential  addreaa).~(Joam.  S.S., 
Deo.  1883.)    (3)  "  Farther  Notea  on  the  progreaa  of  the  working  daaaea 
in  the  laat  half   oentary."— (Jonrn.   S.S.,  Mar.    1886).    (4)  •*  Recent 
rate  of   material    progreaa   in    ISngland**  (preaidential  addreaa,  Brit. 
Aaaoc.    1887).— (Jonm.   S.S.,    Dec.    1887).    (5)  "Recent   changea   in 
pricea    and    incomea    compared."— (Joom.    S.S.,    Dec.     1888.)     (6) 
^*  Accumulation   of   capital  in  the    United   Kingdom  in  1875-85.**— 
(Joum.   S.S.,  Mar.   1890).     Dr.   Oiffen'a  preaidential  addreaa  to  the 
Royal    Stotiatical  Society  in  1883,    "The  progreaa   of   the   working 
claaaea  in  the  laat  half -century "  waa   a  moat  remarkable  one,  and 
created  a  profoond  impreaaion  throughout  Europe,  America,  and  these 
coloniea,  and  the  effect  on  the  minda  of  the  leading  atateamen  of  the 
United  Eiogdom  ia  beat  indicated  by  the  fact  that  at  Mr.  Gladatone'a 
special    requeat  the  addreaa    was   reprinted,    and   widely   circulated 
throughout  the  United  Kingdom.    Dr.  Giffen  b  ako  widely  known  aa 
the  author  of  several  important  worka  on  financial  mattera.    The  pre- 
sence of  such  an  illuatnoua  eoonomiat  will  add  great  luatre  to   the 
coming  meeting  of  the  Aaaociation,  and  will   be  eapecially  welcomed 
by  Section  F.— Economic  and   Social  Science  and   Statiatica— where 
hia  active  aupport  and  influence  will  undoubtedly  iocreaae  the  interest 
and  naef  ulneaa  of  ita  proceedinga. 

SOUTHFOBT  CATX8. 

Hia  ExcBLLXNGY  aald  that  there  had  recently  appeared  in  the  Preen 
an  acooont  of  aome  carea  recently  diaoovered  at  Southport.  Mr« 
Mot-ton  formed  one  of  the  party  who  viaited  the  cavea,  and  brought 
away  come  apecimena,  and  be  thought  it  would  be  intertating  to  hear 
from  him  an  account  of  that  viait. 

I^llr.  HOBTOK  aaid  that  an  opportunity  having  been  afforded  to  visit  the 
cavea  in  the  vidnlly  of  Ida  Bay,  near  Southport^  he  took  advantage  ol  i% 
and  notwithstanding  the  abort  time  at  hia  diapoaal  he  thought  Hakt  whatt 
he  aaw  waa  auffldent  to  justify  writing  to  the  Minister  of  lAnda,  d^wtn^ 
hia  attention  to  the  very  urgent  neceaaity  of  having  theae  cavea  thoroughly 
eiamined  and  a  report  f  umiahed,  with  a  view  of  having  them  proteeted, 
vnder  aimilar  oonditiona  to  the  well-known  Jenolan  and  Fiah  River  Ckv«e 
in  New  South  Walea.    Aa  theae  cavea  were  of  eaay  acoeaa  from  Hobaort^ 
ezcuraioniati  being  able  to  reach  them  within  five  or  aix  houia,  they  ehould 
undoubtedly  prove  a  favourite  reaort  to  touriata  and  visitora  to  the  coknoiy. 
They  were  aituated  about  four  milea  from  Ida  Bay,  and  a  fairly  good  roiui 
led  to  them.    On  reaching  the  mouth  of  the  cavea  it  waa  aeen  that  the 
entrance  waa  through  a  limestone  formation.    There  waa  a  vexy  atromg 
atream  flowing  along  the  floor  of  the  cave.    The  &nt  chamber  reached 
ahowed  aome  fine  atdUustitea,  and  along  the  floor  aome  fine  atalagmitea  were 
aeen.    On  eztinguiahing  the  lighta  carried  by  the  party  the  ceiling  auad 
aidea  of  the   cavea  aeemed   studded    with  diamonda,  milliona  of  glow- 
worms banging  to  the  aidea  of  the  walla  and  from  the  ceilinga  cauaiBg  this 
phenomenon.    Proceeding  further,  aevetal  chambers  were  explored,  eskch 


PBOGEEDINGS,  JU5E.  XI 

reyealing  grander  n^^tB.  The  time  at  disposal  being  limited,  the  party  had 
to  retum  after  traversing  a  distance  of  about  three-quarten  of  a  mile,  but 
from  what  was  obsenred  the  caves  evidently  extended  a  distance  of  three  or 
four  miles.  The  only  life  met  with  in  the  caves  were  the  glow  worms 
previously  mentioned.  These  caves,  under  proper  supervision,  should 
become  one  of  the  great  attractions  of  the  South. 

Mr.  BsBNABD  Shaw  concurred  in  the  recommendation  made  by  Mr. 
Morton,  and  hoped  it  would  be  adopted  by  the  Minister  of  Lands.  He 
thought  that  there  would  be  vwy  little  trouble  in  having  those  caves  pro- 
tected, as  there  was  a  station  wi&  resident  police  at  Southport. 

NBW  ZBALAIO)  XXHIBITS. 

Mr.  MoBTON,  as  Curator  of  the  Museum,  drew  attention  to  specimens 
of  greenstone  from  New  Zealand,  also  of  axes  and  knives  used  by 
the  Maoris,  the  latter  being  made  out  of  obsidian,  the  gift  of  Messre. 
A.  Hamilton  and  F.  R.  Cl^pman,  of  Dunedio,  New  Zealand,  to  the 
Xasmanian  Museum. 

The  Secretai^  read,  in  the   absence  of  the  author,  the  following 

Bpera : — 1.  "  Besnits  of  observations  of  the  transit  of  Meronry  on  May 
,  1891."    2.  *' The  total  eclipse  of  the  moon  on  May  24,  1891."    By 
A.  B.  Biggs. 


f  JULY. 


No  meeting  held. 
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AUGUST. 

The  monthly  meeting  of  thia  Society  was  held  on  Monday  evening, 
Anffuat  17.  The  Preaident,  Hia  Bzoellency  Sir  R.  6.  C.  Hamiltoa, 
K.C.B.,  predded,  there  waa  a  large  attendance  of  FeUowa,  alao  » 
number  of  ladiea. 

NBW    MKMBKIM. 

Dr.  O.  Borohard,  of  Hamburg,  waa  elected  a  oorreaponding  member, 
and  the  following  to  be  membera :— Walter  Spencer,  M.D.,  Lannceaton; 
W.  F.  M.  Sheila,  M.R.C.S.E. ;  Geot^e  Henry  Gibaon,  M.B.  and 
CM.,  Ediobnrgh ;  Wm.  Earle,  Monnt  Zeehan;  Emeat  Milton  Law, 
and  Wm.  DnbreUe  Weaton. 

MAOQUABIB    ISLAITD. 

The  Secretary  read  the  following  letter  from  Captain  Fairohild,  of 
the  New  Zealand  Government  ateamer  Hinemoa. — '*  Wellington,  Juno 
3,  1881 : — I  aee  yoor  Government  haa  prohibited  aealing  on  the 
Maoqnarie  laland.  It  ia  a  wiae  atep,  beoaoae  if  it  had  gone  cm  a  few 
yeara  longer  there  wonld  not  have  been  a  aeal  or  a  aea  elephant  left  oo 
the  ialand.  I  think  the  pengnioa  (the  king  pengun^AptmodyUa  longi' 
roiiris)  ahould  be  protected  for,  tay,  five  yeara  on  Maoqnarie  Ialand^ 
or  elae  they  will  aoon  be  all  gone — that  beantilal  bird  b  only  fonnd  on 
the  Maoqnarie  Ialand.  There  are  none  on  any  of  the  ialanda  belonging 
to  New  Zealand,  and  aa  they  are  auch  a  helpleaa  bird  and  ao  eaailj 
oanght,  there  will)  not  be  one  left  in  five  yeara  if  they  go  on  killing 
aa  they  have  the  laat  year  or  two.  So  I  hope  toon  to  hear  that  the 
king  pengnin  are  not  allowea  to  be  killed  on  Maoqnarie  Ialand  for  the 
aake  of  tbeir  oil.  The  man  on  the  ialand  told  me  he  killed  15,000  laat 
year  for  their  oil,  from  which  he  got  16  tuna  of  oiL" 

Sir  Lambbbt  Dobson  suggeated  that  aa  the  aubject  waa  a  new  one 
it  ahoold  be  oonaidered  by  the  Council  and  afterwarda  by  the  Society, 
ao  that  it  could  go  before  the  Government  after  mature  oonaideration. 
He  moved,—"  That  the  letter  be  referred  to  the  Council  of  the  Society/' 
which  waa  agreed  to. 

SOIENTOIO  imroBMAnoN. 

In  the  abaenoe  of  the  author,  Mr.  A.  J.  Ogilvy  (the  Ssorxtabt)  Mr. 
Morton  read  an  abatract  of  the  paper  prepared  oy  that  gentleman,  entitled 
"  Sug^eationa  aa  to  the  beat  meana  for  collectinff  acientifio  information." 
The  writer  auggeated  that  the  Royal  Society  ahould  obtain  the  aervicea 
of  aome  reaident  in  each  diatriot  of  the  colony,  if  poaaible,  to  act  aa  ita 
non.  repreaentative  in  that  diatrict.  He  ahould  commence  aa  aoon  aa 
he  conveniently  oould  to  collect  apeoimena  illuatrating  the  geologicHkl 
ieaturea  and  uaefnl  producta  of  hia  diatrict  aa,  generally,  of  the  granite 
or  other  chief  rocka,  eapecially  of  the  coal,  limeatone,  fireclay,  or  other 
uaefnl  producta,  for  compariaon  with  aimilar  apeoimena  from  other  dia- 
tricta.  Alao  any  atriking  exaraplea  of  petrifaction,  cryatalliaation,  eto., 
in  abort  anything  likely  to  be  of  acientifio  intereat.  On  hearins  of 
any  intereating  diaoovery  in  hia  diitrict,  he  wonld  put  himaelf  in 
oommunication  with  the  diacoverer  and  report  to  the  Society.  He 
would  be  the  reoogniaed  agent  of  the  Society  in  the  district  to  whom 
diacoverera  and  'inquirera  would  voluntaoly  apply  to  pive  or  receive 
information  ;  to  wnom  alao  the  Society  could  refer  tor  any  apecial 
local  information  it  might  require.  Such  an  appointment  would  not 
only  aerve  many  direct  practical  enda  but  would  alao  arouae  increaaed 
intereat  among  theae  eo-operatora  in  acientifio  anbjeota  and  in  the  afEaIra 
of  the  Society  ;  would  atimuUte  them  to  doaer  attention  to  their 
aurroundinga,  and  would  help  to  propagate  an  intereat  in  acientifio 
progreaa  throughout  the  colony. 
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AUSTRALA8IAN  SCiENTIJlO  A8900XATI0V. 

His  ExcKLLBNCT  ftftked  if  there  waa  any  progreaa  report  re  the 
meeting  of  the  AnatraUdan  Seieotific  Aaaooianon  for  the  Advancement  of 
Soienoe  in  January  next 

Mr.  MoBTOV  aaid  that  ao  far  everything  waa  progreaaing  very  favour- 
ably. Some  200  membera  had  already  aianified  thur  intention  of  being- 
preaent,  and  a  nnmber  of  papera  liad  been  promised.  He  had  alao 
pleaanre  in  intimating  that  ladies  would  be  admitted  to  the  meetinga 
and  hafe  the  privilege  of  taking  part  in  the  disousaiona  and  raiding 
papers  on  payment  of  a  amall  fee. 


PAPERS. 

TASMANIAN  INSK0X8. 

The  SicnuBSAST  read  an  interesting  eztraot  from  a  letter  written  by 
Mr.  J.  J.  Walker,  R.N.,  Chief  Bngfaieer  of  H.M.S.  Pengnin,  in  which 
he  stated  that  the  collection  of  insects  made  by  him  dniing  his  viait  to 
Hobart  had  turned  out  well.  He  had  sent  to  the  British  Museum  1,122 
mounted  specimens.  They  consisted  of  586  species  of  coleoptera  from 
Hobart,  and  1,871  specimens  of  798  species  from  all  Tasmania,  being 
perhaps  one-fourth  of  the  varieties  of  insects  in  the  island. 

HTPKOnSM  AND  ALLIED  PHENOMBNA. 

Dr.  WalxebSpbnosb,  Lannceston,  read  a  paper  on  the  above  subject. 
The  paper  waa  a  lengthy  and  elaborate  one,  and  in  it  Dr.  Spencer  dealt 
with  the  eatabliahecTfaots  in  regard  to  fiypnotiam,  and  deacribed  the 
sensation  which  it  caused  among  membera  of  the  medical  profeaaion  when 
introduced  aa  a  meana  of  painless  operationa.  Although  ita  use  in 
the  alleviation  of  pain  among  the  medical  profession  in  England  gave 
place  to  chloroform  and  ether  it  waa  taken  up  in  France  where  two 
different  achoola  proaecnted  ita  study.  He  gave  illustrations  of  the 
rival  methoda  employed  by  practitioners  of  thia  new  power,  and 
pointed  out  theldanccera  of  ita  practice,  which  cauaed  the  Britiah  Medical 
Association  to  paaa  a  apeoial  reaolution  on  the  aubject.  He  deacribed 
how  he  had  practically  studied  the  subject  in  London  15  yeara  ago,  and 
at  the  end  of  a  aeries  of  12  lessons  waa  able  to  relieve  small  pains  by  its 
use.  He  showed  the  identity  of  hypnotism  with  mesmerism,  and  gave  a 
moat  interesting  account  of  the  history  of  such  phenomena  illustrated 
hj  numeroua  examples.  A  disonssion  followed,  in  course  of  which 
Messrs.  A.  J.  Taylor,  R.  M.  Johnston,  Justice  Adams,  and  Sir  Lambert 
Dobson  took  part,  after  which  a  vote  of  thanas  was  awarded  to  Dr. 
Spencer. 

Hia  Excellency  retired  to  fulfil  another  engagement,  and  His  Honor 
Sir  Lambert  Dobaon  took  the  chair. 

TASMANIAN    PLANTS. 

The  SiGBETABT  read  aome  brief  remarks  by  Baron  vonMtteller.  bringing 
under  notice  some  rare  Taamanian  plants  lately  found  by  Mr.  T.  B. 
Moore  on  the  highlanda  eaat  of  Mount  l^ndalL  Baron  Mtteller  oon* 
aidered  the  plants  to  be  a  new  species  of  Coprosma^  its  eharacteristica 
being  a  very  depressed,  matted  growth,  very  amall  leaves,  and 
termmal  small-aized  fruit  The  leaves  were  pointed,  and  the  fruit 
beautifully  blue  outside.  He  recommended  that  if  the  plant  proved  a 
peculiar    species   it    be    distinguished    under    the    finder's    name. 
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Baron  Mueller  also  aokBOwledged  indebtedness  to  Mr.  Moore  for 
providing  him  with  speoiirenB  of  che  Panax  Gunniif  a  rare  shrab,  found 
in[  deep  shady  gorsee  at  Mount  Lyell  on  the  Oanyon  River,  tiie 
Franklin  River,  ana  on  a  tributary  of  the  Pieman  River.  From  the 
highlands  of  Monnt  Read  and  Monnt  Tyndall,  Mr.  Moore  sent  speol- 
raens  of  the  Peniachondra  vtrticUUUa^  a  species  of  Stypheliot  wliieh 
until  now  was  only  known  from  Br.  Milligan's  ooUsotioB. 


MOUNT  LTKLL. 

The  SiCBBTABY,  in  the  absence  of  the  author,  read  notes  on  the  Mooi^t 
Lyell  district  by  Mr.  F.  Danvers-Power,  F.G.8.,  being  a  rejoinder  to 
criticisms  by  members  of  the  Society  on  the  paper  recently  written  by  him 
on  that  Bubject.  The  writer  ezpreued  surprise  that  hii  critics  credited 
him  with  being  the  author  of  new  theories.  It  waspossibiethat  he  was  the 
first  to  apply  the  views  expressed  in  his  paper  to  Tasmaniaa  geology, 
but  he  did  not  pretend  to  be  the  originator  ot  what  Mr.  Stephens  termed 
the  *'  water  pressure  and  wave  theory,"  or  of  the  anti-true-fissure- lode 
theory,  although  he  was  prepared  to  uphold  them  until  disproved,  or 
moresuitaUe  substitutes  were  brought  forward,  His  paper  was  in- 
tended to  give  but  a  sketch  of  the  geology  of  the  Mount  Lyell  district. 
He  was  aware  from  Tasmanian  literature,  as  also  by  personal  con- 
versation, that  his  views  were  in  opposition  to  those  generally  accepted 
in  the  island,  but  by  bringing  the  results  of  modem  research  to  bear  on 
local  conditions,  he  had  hoped  to  direct  thought  out  of^tiie  groove  into 
which  it  had  fallen.  Of  course  he  did  not  expect  to  win  those  who  had 
strong  views  on  the  subject  over  to  his  side  at  once,  but  he  did  expect 
them  either  to  give  valid  arguments  for  their  side  of  the  question,  or 
to  prove  bis  incorreot,  especially  when  those  sentiments  were  due  to 
miMonoeptions  on  their  part.  He  then  dealt  at  length  with  the  points  on 
which  his  critics  differed  from  him— (1)  the  main  cause  of  mountain 
ranges ;  (2)  the  nature  of  most  so-called  true  fissure  lodes. 

Discussion  on  Mr.  Power's  paper  was  postponed  to  a  future  meeting* 

This  concluded  the  meeting. 
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SEPTEMBER. 

The  monthly  meeting  of  thin  Society  was  held  on  Tuesday,  September 
8,  the  Preaident,  Hia  Excellenoy  Sir  B.  G.  C.  Hamilton,  K.G  B.,  in  the 
chair.     There  was  a  large  attendance  of  members  and  ladies. 

The  following  were  elected  Fellows  of  the  Koyal  Society  : — Ven. 
Archdeacon  Masoo,  Rev.  James  Scott,  D.D. 

His  Exoellbnot  referred  to  the  paper  read  on  behalf  of  MLr.  A.  J. 
Ogilvy  at  last  meetind^  on  the  beat  means  of  collecting  scientific  infor- 
mation, and  suggested  that  the  matter  should  be  brooght  under  ttae 
notice  of  the  approaching  meeting  of  the  Australasian  AsMoiation  for  the 
Advancement  of  Science.  He  considered  that  valuable  information 
would  be  obtained  if,  as  suggested,  there  was  a  representative  of  the 
Society  in  every  dutrict  to  keep  his  eyes  and  ears  open,  and  let  them 
know  of  anything  of  scientific  interest. 

Mr.  A.  J.  OoiLVT  said  he  regarded  it  as  very  important  that  in  every 
district  the  Society  should  have  some  one  to  represent  It,  and  pointed 
out  that  if  at  any  tine  It  wanted  any  special  local  knowledge  there 
would  be  somebody  to  whom  application  could  be  made.  He  thought 
that  the  Fellows  should  consider  as  to  the  best  means  of  carrying  out 
the  suggestion  made,  and  deal  with  the  subject  at  a  future  meeting. 

Mr.  A.  MoBTOK,  as  General  Secretary  to  the  Association,  gave  a 
satisfactory  progress  report  re  the  arrangements  for  the  approaching 
meeting  of  the  Anstralasian  Association  for  the  Advancement  of  Sdenoe, 
and  hoped  at  next  meeting  to  present  a  report  giving  a  list  of  the  papers 
to  be  raad. 

SUEOTBIO  TBAXmOK, 

Mr.  MoKTAGtJB  Jones,  C.E.,  read  a  paper  on  the  above  subject.  He 
said  that  whether  the  present  generation  had  discovered  the  ultimate 
force  in  nature  moat  applicable  to  the  service  of  men  was  a  question  for 
the  scientist  of  the  future  to  decide,  but  he  thought  they  could  claim 
the  present  to  be  an  dectricat  age,  as  in  pre-hiatorio  times  there  were 
SMS  of  stone  and  bronae.  The  practical  utility  of  the  application  of 
etectricity  to  the  propulsion  of  railway  and  tramwav  cars  was  first 
demonstrated  at  Berlin  in  1879  bv  Siemens  and  Halske  on  an  experi- 
mental line  of  600  metres,  in  the  term  of  an  oval.  The  train  consisted 
of  a  small  electric  locomotive  and  cairiages,  which  had  very  small 
wheels,  with  two  rows  of  seats  running  parallel  to  the  rails.  The 
Buooeas  of  this  experiment  led  to  other  attempts  of  an  exhibitional 
nature  at  Brnssela,  Dnsseldorf,  Frankfort  and  other  places,  and  then 
electrical  traction  passed  from  the  experimental  to  the  commercial 
process  of  development.  The  lichterfelde  electric  tram  near  Berlin 
wss  the  first  of  its  kind.  The  length  was  1^  miles,  and  the  equipment 
in  1881  consiBted  of  two  motor  cars,  the  motion  being  transmitted  to 
the  wheels  by  belts  working  on  grooved  j^uUeys  onteide  the  wheels. 
The  prime  source  of  power  was  a  steam  engine,  with  a  Siemens  motor 
and  generator,  but  the  installation  differed  In  some  respects  from  the 
Berlin  line,  the  central  rail  not  being  used,  but  the  one  rail  acting  as  a 
lead,  and  the  other  as  a  return  for  the  current.  Up  to  1887  this  line 
canied  100,000  passengers  yearly.  These  instances  showed  that  the 
inception  of  electrical  tramways  took  place  In  Europe,  the  prinoiple 
being  the  generation  of  electricity  by  dynamo,  and  conveying  the 
ourrent  through  oondnoton  oonneoled  by  uiding  oontMt  with  the  man 
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while  in  motion.  Modern  eleotrioal  rulwayi  were  now  bailt  chiefly  on 
this  principle,  although  America  had  far  succeeded  Earope  in  the 
improvement  and  perfecting  of  the  system.  The  remainder  of  the  paper 
conaisted  of  a  description  of  the  varions  systems  in  vogne,  after  which 
he  dealt  with  the  "overhead  system,"  which  had  most  sncoessfally 
operated  commercially  and  practically.  Many  objections  of  an  sMthetical 
nature  had  been  urged  against  the  overhead  gearing,  but  they  were 
more  apparent  than  real,  and  he  recommended  such  objectors  to 
look  to  the  telegraph  cables  so  obtrusively  conspicuous  in  big 
towns.  It  was  superior  to  other  systems  of  traction.  Traction  ex- 
penses on  horse  tramways  amount  to  two-thirds  of  entire  woikinii 
expenses,  to  say  nothing  of  its  inhumanity,  and  steam  was  a  clumsy, 
thoogh  effective,  method  of  applying  force.  He  considered  that  the 
citisens  of  Hobart  would  be  wanting  in  public  spirit  if  they  permitted 
ateam  engines  to  run  along  their  streets,  if  a  draughtsman  sat 
down  and  deliberately  attempted  to  design  an  affront  to  a  decent 
community,  he  could  not  have  succeeded  better  than  at  Sydney, 
where  the  workng  expenses  amounted  to  three  shillings  per  tram 
mile.  It  was  now  generally  admitted  that  the  struggle  for  existence 
lay  between  the  cable  system  and  the  electric.  The  cost  of  the  con- 
struction of  the  former  in  Melbourne  amounted  to  £34,000  per  mile  and 
75  per  cent,  of  the  available  energy  was  lost  by  dragging  the  cable 
itself,  kt  Minneaopolis,  £80,000  was  spent  in  the  purchase  of  cable 
plant  which  was  cast  on  one  aide  as  scrap  iron  to  make  way  for  an 
electrical  system.  The  cable  tramway  could  certainly  surmount 
phenomenal  grades,  but  on  the  other  band  the  electrical  tramway 
could  negotiate  1  in  8  grades,  or  even  leas.  It  was  only  a  question 
of  power,  and  Mr.  Reis,  an  electrical  engineer,  had  made  some  very 
valuable  discoveries  as  to  electrical  braking  and  adhesion,  whioh 
he  hoped  to  see  practically  demonstrated  at  an  early  date.  It  was 
difficult  to  surmise  what  shape  electrical  developments  would  take 
place  in  future,  its  potentiality  being  apparently  infinite,  but  it 
was  no  stretch  of  ioiajnnation  to  say  that  it  was  the  locomotive 
power  of  the  future.  The  various  stages  in  the  history  of  electric 
traction  as  described  In  the  paper  were  illustrated  by  diagrams  shown 
with  limelight  effects  by  Mr.  Nat  Oldham,  and  assist^l  greatly  in 
conveying  a  dear  comprehension  of  the  lecture  to  the  minds  of  the 
audience. 

Mr.  John  Macfaslakb  said  he  had  an  opportunity  of  gathering 
information  on  this  interesting  subject,  being  m  correspondence  with 
the  Thomson-Houston  Company,  makers  of  electric  railway  plant. 
Electric  traction  had  left  the  region  of  scientific  experiment  and  was 
an  established  commercial  success.  In  the  United  States  there  were 
810  tramways  or  railroads  worked  by  electricity,  with  4,000  cars 
and  7,000  motors.  It  was  estimated  that  one-third  of  the  street 
railway  mileage  in  the  States  was  worked  by  electric  traction,  and  he 
referred  to  a  number  of  companies  which  paid  8  per  cent.  With 
regard  to  stesp  grades  he  believed  that  I  in  7  was  not  too  steep  for 
working,  but  ne  believed  that  the  steepest  grade  in  the  proposed 
Hobart  line  was  I  in  16.  It  wss  interesting  to  note  further  that 
electric  traction  had  also  been  successfully  applied  to  tramways  for 
mills  and  manufactories.  In  conclusion,  he  referred  to  tiie  testimony 
as  to  the  safety  of  the  overhead  wire  system. 

Mr.  C.  W.  S.  James  said  he  had  been  deeply  interested  in  the 
paper  read,  and  had  tried  to  think  how  far  the  electric  traction  system 
oould  be  applied  to  Hobart.  .A  few  months  ago  he  had  estimated 
what  oould  be  done  in  Launceston  by  utilising  the  South  £sk  River 
and  he  thought  that  there  from  1,000  to  1,300  horse-power  oould  be 
•Tailable*    In  regard  to  Hobart,  however,  there  was  not  the  same 


PBOGEEDINaSj  8EFTEKBEB.  XXIU 

power  available,  and  he  believed  they  would  require  to  look  to 
generated  power  in  any  electrical  lystein  introduced.  He  thought  the 
Bytttem  could  be  usefally  applied  to  carrying  minerale  on  the  Weet 
Coast,  and  that  the  *' overhead  syBtem"  was  well  adapted  for  the 
streets  of  Hobart. 

Mr.  J.  FiMGHAM  said  he  had  followed  the  paper  with  interest,  but 
they  had  no  reference  to  the  length  of  the  steep  grades  surmouoted, 
He  believed  that  in  any  Bcheme  for  electrical  traction  in  Hubart  this 
would  be  one  of  the  difficulties.  He  was  aware  that  there  were  about 
300  trsmways  in  America,  but  be  had  not  been  able  to  get  any  part  ion* 
lars  as  to  the  grade,  or  whether  it  was  equal  to  such  a  grade  as  they 
had  to  contend  with  in  going  up  £lizabeth- street. 

Mr.  A.  W.  Lawdkr  thought  the  length  of  grade  to  be  overcome 
ainiply  resolved  itself  into  a  question  of  the  power  of  the  accumulator. 

Mr.  FiKCHAM  said  that  was  jnat  the  difficulty  the  engineers  found. 
They  had  cot  been  able  to  provide  enough  accumulation  to  overcome 
a  sustained  strain. 

His  ExcELLEKCT,  in  bringing  the  proceedings  to  a  close,  thanked  the 
author  of  the  paper,  and  all  who  had  taken  part  in  the  discussion. 
He  was  pleased  to  see  such  a  large  meeting,  and  was  quite  sure  that 
Mr.  Jones,  by  his  interesting  paper,  had  justified  the  expectations 
of  allpr»ent. 

The  proceedings  then  terminated. 
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OCTOBEB. 

The  monthly  meeting  of  the  Royal  Society  of  Tasmania  waa  heM  on 
Monday  evening,  October  12th,  the  President  (Hia  Exoellenoy  Sir  Robert 
O.  G.  Uamilton,  K.G.B.,)  in  the  chair,  a  Urge  number  of  ladies  and 
members  being  present. 

The  President  said  before  CdlUog  upon  the  Secretary  to  give  a  report 
on  the  progress  of  the  Australasian  Association  for  the  Advancement  of 
Science  he  was  sorry  to  have  to  inform  the  members  that  Sir  Wm. 
MaoGregor  had  %i  ired  to  him  stating  that  he  ivouid  be  unable  to  be  pre* 
sent  at  the  meeting  to  be  held  in  January.  His  Excellency  said  he  was 
pleased  to  say  that  he  had  a  letter  from  his  friend  Sir  Robt  Ball, 
Astronomer  Royal  of  Ireland,  who,  althoagh  unable  to  be  present,  had 
promiied  to  forward  a  paper  to  the  astronomical  section.    (Bear,  hear). 

The  Secretary  (&fr.  Morton)  said  Professor  T.  W.  E.  David,  F.O.S., 
Professor  of  Geology  at  the  8ydney  Qniversity,  had  been  asked  and  had 
accepted  the  presidency  of  the  geoloffioal  section,  rendered  vacant  by 
the  death  of  Mr.  G.  S.  Wilkinion,  and  for  the  geographical  section  Gom- 
mander  Pa^co,  R.K.,  of  Viccoria,  had  been  appointed.  Gommitteea  of 
the  various  sections  had  been  appointed,  and  the  preliminary  programme 
was  now  in  the  hands  of  the  printer,  and  would  be  ready  in  good  time. 
Titles  of  papers  had  been  received  from  members  residing  in  the  several 
colonies,  and  the  bulk  of  most  of  tbe  papers  no  doubt  would  be  forwarded 
during  the  next  few  weeks.  Mr.  Morton  referred  to  the  recent  meet- 
ing of  the  American  Association  that  had  met  in  the  United  State  and 
•aid  he  hopci  that,  as  at  that  meeting,  at  the  Tasmanian  gathering  many 
ladies  would  take  part,  not  enly  in  tne  discussion,  but  would  contribute 
papers  to  the  several  sections.  (Hear,  hear.)  The  secretary  further 
remarked  that  he  was  pleased  to  say  everything  in  connection  wish  the 
coming  meeting  promised  well. 

His  Excellency  said  before  calling  upon  Mr.  Johnston  to  read  his 

Saper,  he  would  like  to  say  that  at  the  last  meeting  Mr.  Montague 
ones  had,  owing  to  some  oversight,  been  unable  to  reply  to  those  who 
took  part  in  the  discussion  following  Mr.  Jones'  paper,  and  he  would 
now  ask  Mr.  Jones  to  reply. 

Mr.  Jones  said  in  a  discussion  which  followed  the  reading  of  the  paper 
on  electric  traction  Mr.  Fincham  appeared  to  ansooiate  the  *' storage 
system  **  with  the  practical  operation  of  eleutric  trams,  but  it  was  clearly 
pointed  out  that  the  *'  storage  "  up  to  the  present  time  was  an  ideal 
method,  and  that  the  "overhead  system  "  was  the  only  one  of  practical 
value.  The  main  defects  of  the  former  are  the  limited  capacity  of  the 
cells,  and  when  brought  to  bear  on  a  grade  of  5  per  cent,  or  over  heat 
instead  oi  current  was  developed,  which  buckled  the  cell  plates,  render- 
ing them  useless,  and  asain,  the  cells  are  composed  of  lead,  weighing 
altogether  3,0001b.,  which  has  to  be  carried  about  over  light  as  well  as 
the  heavy  grades,  losing  60  per  cent  of  the  svailable  efficiency.  Goming 
to  the  *'  overhead  system,"  the  question  of  surmounting  heavy  and  con- 
tinuous grades  resolves  itself  into  a  question  of  increased  power,  which 
is  always  to  be  obtained  from  the  central  station,  and  herein  lies  the 
great  advantage  the  overhead  system  has  over  any  other.  All  the 
available  energy  can  be  utilised  exceptins  a  few  point'  per  cent.,  due  to 
the  resistance  of  the  current  by  the  conductor.  The  maximum  grade 
in  Hobart  is  1  in  16.  and  is  slight  compared  with  some  of  tbe  towns 
where  cars  are  beinft  operated  by  electricity.  The  following  is  an 
extract  from  the  directors  of  the  *'  Richmond  Union  Passenger  Line  " 
to  Mr.   Sprague :— **  Tbe  road  which  you  have  equipped  under  moat 
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trying  oonditiooB  has  been  one  of  the  most,  if  not  the  most,  difficult 
which  could  be  met  with  in  etreet  railway  work.  The  excessive  and 
continnous  grades,  the  nnmerons  iiharp  curves,  the  gradients  in  these 
curves,  the  weight  of  the  cars,  and  the  heavy  roads  which  they  have 
been  required  to  carry  together  with  the  extent  of  the  system,  and  the 
number  of  the  cars  in  operation  (about  40)  constitute  the  ^mterprise,  the 
largest  and  most  difficult  yet  inaugurated  in  any  part  of  the  world.  We 
acknowledge  the  successful  fufilment  of  all  the  terms  and  conditions  of 
the  contract,  and  compliment  you  upon  having  achieved  so  signal  a 
success."  The  number  of  street  electric  railways  at  work,  and  the 
number  contemplated,  is  quite  sufficient  to  prove  that  it  has  long  sinoe 
passed  beyond  the  experimental  stage  of  development  Citizens  of 
Hobart  should  keep  these  facts  in  view  and  refuse  to  listen  to  any  argn- 
m«»nt  stating  it  to  be  impracticable  to  introduce  an  electric  service  here  ; 
the  wretched  apology  for  a  permanent  way  Mrill  certainly  have  to  be 
removedj  and  a  neat  steel  grooved  rail  put  in  its  place,  as  the  basis  of 
efficient  street  transit  is  a  smooth  and  soand  rolling  surface.  I  would 
also  like  to  see  a  4ft.  SJin.  ^uge,  instead  of  a  3ft.  6in.  gauge,  as  the 
latter  might  create  mechanical  difficulties  which  cannot  at  present  be 
foreseen,  as  all  the  electric  roads,  or  nearly  so,  are  built  to  narrow  gauge 
reqnirements.  Of  coarse  these  difficulties  would  be  overcome  ;  still  it 
is  just  as  well  to  be  on  the  safe  side.  As  reeards  a  prime  source  of 
power  for  Qobart,  it  is  a  simple  question  of  cost  and  maintenance 
whether  water  or  steam  would  be  better.  There  is  plenty  of  water* 
and  .  he  cost  to  supply  a  constant  head  would  be,  I  think,  much  less 
than  coal.  Two  hundred  h.p.  would  be  more  than  sufficient  force  for  a 
service  of  12  cars,  and  as  to  the  mechanical  power  for  equipment  it 
does  not  make  much  difference  whether  the  grades  be  1  in  5  or  1  in  10. 
as  the  motors  used  are  of  a  standard  size,  having  a  capacity  of  15  h.p. 
each.  Where  the  grades  do  not  exceed  4  to  6  per  cent.,  one  motor 
oould  do  the  work,  but  wher^  the  grades  exceed  5  and  run  up  as  high 
as  10  per  cent.,  then  it  is  unsafe  to  operate,  except  by  driving  both 
axles,  and  then  the  equipment  must  oe  two  15  h.p.  motors.  The 
average  weight  for  street  motors'  equipment  is  about  1001b.  per  h.p. 
Hence  2*15  h.p.  motor  eqalpment  will  weigh  about  d,0001b.  I  have 
deduced  this  to  mathematical  formal^  following  :— H.P.  475=M.T, 
(Cxi),  where  M  miles  per  hour,  T  No.  of  tons,  C  rise  in  feet  per 
100.  The  cost  of  single  Itoe  "  overhead  "  construction,  including  per- 
manent way  material,  under  average  conditions  should  not  amount  to 
more  than  £3,600  per  mile.  This,  in  comparison  with  the  cable  system 
at  Melbourne  at  £34,000  per  mile  is  very  marked,  and  the  economy  of 
the  overhead  system  is  so  manifest  that  Mr.  Benry  Peabody,  of  Boston, 
wrote  to  me  as  follows,  in  reply  to  inquiries : — "  There  is  a  feelinsp 
amons  all  Municipal  Councils,  where  railways  apply  for  *  overhead 
lines,  that  the  increased  economy  warrants  their  asking  for  a  decrease 
of  fares,  hence  their  desire  to  keep  quiet  about  their  balance-sheets.** 
Mr.  James  asked  me  to  explain  the  Telpherage  system.  There  are  two» 
**  the  series  "  and  the  '*  cross  ones  parallel."  The  latter  is  now  being 
operated  in  many  places.  The  skips  or  trucks  are  suspended  from  an 
iron  rod  supported  by  poles,  and  the  rod  acting  as  a  conductor,  is  oon- 
s  ructed  on  the  *'  break  and  make  "  principle  at  every  120ft.  or  so,  tak- 
ing its  supply  of  current  from  a  dynamo  fixed  at  a  convenient  place. 
The  "  makes  and  breaks  "  are  normally  closed,  so  that  a  current  of 
electricity  may  flow  from  end  to  end,  but  when  the  first  wheel  of  the 
skip  of  a  train  touches  the  "  break  "  the  circuit  is  closed  and  the 
currentruas  back  to  the  last  wheel  of  the  tra|B«  and  into  the  skip  con- 
taining the  motor  and  theteby  energising  the  train.  The  same  operation 
to  continues  at  the  intervals  stated  the  end  of  the  journey.  It  can  be 
worked  up  to  16  miles  per  hour  with  ease,  and  the  cost  of  carrying  it 
about  Is.  2d.  per  ton  per  mile.    Unlike  most  new  inventionB  *'  Tel- 
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pherage  *'  does  not  penirt  in  adhering  to  any  prinoipla  of  an  obaoUte 
type,  bus  ia  an  ionovatioo  to  extraordinary  as  to  pasa  all  praetioal 
experience.  Aa  feeders  to  the  West  Coast  lines  nothing  oonld  be  more 
admirable,  and  not  as  the  remote  fnture  we  shall  see  it  universally 
adopted,  inatead  of  those  useless  unpayable  lines  and  costly  roads  that 
oripple  the  revenae  of  new  countries. 

Mr.  W.  F.  Ward  (Oovemment  Analyst),  said  he  did  not  intend  to 
■ay  very  much,  as  he  had  expressed  himself  at  a  previous  meeting.  He 
woold,  however,  say  that  he  entirely  disagreed  with  the  views  put  forth 
by  Mr.  Fewer. 

Mr.  Alf&ed  J.  Taylor,  F.L.S.,  read  the  following  paper,  entitled 
**  Notes  on  the  Shell-mounds  at  Seaford,  Little  Swanport." — Among 
the  many  interesting  relics  of  the  aborigines  of  Tasmania  that  yet 
remain,  not  the  least  interesting  are  the  shell-mounds  that  mark  the 
■pot  where  they  formed  their  encampments  and  feasted  before  the  in- 
trusion of  a  white  raoe  had  disturbed  their  simple  and  peacefal  modes 
of  living.  Sach  shell  heaps  as  that  to  which  I  am  about  to  refer  occur 
in  other  parts  of  the  world,  and  for  aome  time  they  were  supposed  to 
be  nothing  more  particular  than  ordinary  **  raised  beaches."  Even  now 
in  Tasmania  there  are  many  well-informed  people  who  caunot  bring 
themselves  to  believe  that  the  shell  heaps  noticeable  in  many  places  on 
our  ahores  are  the  kitchen-middens,  or  "  refuse  heaps,"  of  the  aborigines 
of  the  oolony  ;  and  it  ia  for  the  information  of  such  sceptics  that  I  place 
on  record  the  following  evidence  as  establishing  beyond  all  reasonable 
doubt  the  fact  that  they  are  this,  and  nothing  more.  One  has  only 
to  examine  these  remarkable  accumulations  to  obtain  evidence  of  nn 
intense! V  interesting  and  convincing  character,  and  the  results  of  n 
personal  examination  of  the  extensive  shell  mounds  to  be  found  on 
the  estate  leaaed  by  Mr.  Samuel  Drake  at  Little  Swanport  have 
induced  me  to  hope  that  a  few  notes  on  the  subject  may  be  of  some 
interest  to  the  fellows  of  this  Society. 

Mr.  R.  M.  Johnston  said  he  was  very  pleased  to  find  Mr.  Taylor 
had  taken  so  much  trouble  in  obtaining  such  valuable  information  deal* 
ing  with  the  aborigines  of  Tasmania.  The  paper  read  by  Mr.  Taylor 
was  extremely  interesting  from  »n  ethnological  point.  He  (Mr. 
Johnston)  had  paid  considerable  study  to  the  working  out  of  the  shell 
deposits,  and  on  a  recent  visit  to  the  place  referred  to  in  Mr.  Taylor's 
paper  he  had  observed  the  remains  of  charred  wood,  proving  that  the 
sreat  deposits  of  shells  had  been  made  by  natives,  and  were  not  formed 
by  other  agencies. 

Mr.  E.  D.  Swan  said  some  years  back  Mr.  Mitchell,  who  resided  on 
the  East  Coast,  had,  at  a  meeting  of  the  Society,  spoken  on  this  matter, 
and  had  been  told  by  the  natives  themselves  that  they  had  de  posited 
the  oyster  shells  that  formed  the  extensive  deposits. 

Mr.  Morton  said  the  paper  read  by  Mr.  Taylor  was  a  most  impor- 
tant one  from  an  ethnological  point,  the  specimens  collected  being  ex- 
oee^n^ly  interesting.  Although  there  was  a  difference  of  opinion 
still  existog  regarding  these  shell  deposits,  from  what  he  himself  saw 
he  oould  arnve  at  no  other  oonclusion  than  they  at  one  time  were 
formed  by  natives.  Althangh  Darwin  in  his  work  "  on  the  structure 
and  destruction  of  coral  reefs  and  geological  observations  on  the  volcanic 
islands,"  page  258,  states  that  during  his  visit  to  Tasmania  he  examined 
several  of  the  shell  deposits,  and  was  of  opinion  that  while  some  of  the 
mounds  may  have  been  formed  by  the  aOorigloes,  the  greater  number 
d.  these  deposits  he  oonsidered  had  been  caused  by  a  small  elevation  of 
the  land.  Captain  Grey  and  other  travellers  have  found  in  Sonthern 
Australia  upraised  sheils,  belonging  either  to  the  recent  or  to  a  late 
tertiary  period.  The  Rev.  W.  B.  Clarke  fonnd  proofs  of  the  elevation 
of  the  land,  to  the  amount  of  40Ofk.  at  the  Cape  of  Good  Hope. 
Barwin  says  that  when  visiting  Tasmania  he  was  assured  by  an  intelli- 
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gent  farmer  that  oysters  were  formerly  abundant  in  Ralph's  Bay,  bat 
that  in  the  year  1834  they  had  withoat  any  cause  disappeared.  In 
the  <*  TraDsactioDS  of  the  Maryland  Academy,"  Vol.  1,  Pc.  1,  p.  28, 
there  is  an  aocouot  by  Mr.  Daoatel  of  vast  beds  of  oysters  and  clams 
having  been  destroyed  by  the  gradual  filling  up  of  the  shallo«f  lagoons 
and  channels  on  the  shores  of  the  United  States.  Darwin,  when  visiting 
New  Zealand,  says  he  observed  in  the  neighbourhood  of  the  Bay  of 
Islands,  that  the  shores  were  scattered  to  some  height,  as  at  Van 
Diemen's  Land,  with  sea  shells  which  the  colonists  attribated  to  the 
natives.  He  (himself)  was  of  opinion  that  the  land  had  been  elevated. 
The  bone  Mr.  Taylor  had  been  fortunate  to  obtain  from  the  shell  de- 
posits clearly  showed  that  it  had  been  made  by  the  natives,  and  was 
a  most  valuable  relic. 

Mr.  A.  J.  OoiLYT  drew  attention  to  some  caves  at  Rocky  Mouth  that 
he  had  visited,  and  bad  been  dwelling  places  of  natives.  On  examina- 
tion he  felt  sure  many  interesting  relics  might  be  foand. 

Mr.  Taylor,  in  reply,  said  he  felt  very  pleased  at  the  great  interest 
his  paper  had  caused,  and  promised  to  lay  before  the  Society  any 
further  information  he  might  obtain,  and  also  he  would  be  pleased  to 
present  to  the  MuseU'U  any  specimens  he  might  have  in  daplicAte. 

Mr.  W.  A.  Wbymouth  exhibited  a  magnificent  collection  of  Tas- 
manian  mosses  collected  and  mounted  by  him.  The  collection  consisted 
of  many  species,  Mr.  Weymouth  kindly  promising  to  present  amounted 
set  to  the  Museum. 

Capt.   Shobtt,  R.N.,  also   exhibited  a  choice  collection  of   photo- 

Sapbs   of    the    '*  milky  way    and  nubecutoe,"  taken  at  the  Sydney 
bservatory,  1890. 

THE  KASTH'S  CBUST. 

Mr.  R.  M.  Johnston,  F.L.S.,  read  a  paper  entitled  "Observation 
on  the  Causes  of  Elevation  and  Subsidence  of  the  Earth's  Crust.''  He 
referred  to  the  difficulties  of  dealing  with  a  subject  which  necessarily 
rests  so  largely  on  arbitrary  values  for  unknown  data,  and  stated  that  as 
this  was  so  it  was  obvious  that  any  view  he  might  tend  to  favour 
must  in  hb'  own  mind  be  attended  with  a  large  measure  of  doubt, 
and  on  some  obscure  points  his  judgment  must  be  suspended  entirely. 
As  a  novel  theory,  however,  has  recently  been  referred  to  by  Mr. 
F.  Danvers-Power  relating  to  the  elevation  of  mountain  chains,  he 
entered  more  fully  into  the  consideration  of  those  hypotheses  of  causa- 
tion which  have  gained  the  most  favour  among  physicists  and  geologists. 
He  divided  his  paper  under  the  following  heads : — Formation  of  con- 
tinental areas  ana  ocean  basins;  contraction  theory;  the  alleged 
expansion  and  contraction  of  the  underlayers  resulting  from  a  rise 
or  fall  of  temperature  caused  by  the  loading  or  unloading  of  the  areas 
affeeted  ;  eipansion  and  oontraction  of  the  underlayers  resulting  from  a 
rise  or  fall  of  temperature ;  Mr.  Danvers-Power's  reference  to  the 
supposed  influence  of  the  pressure  of  ocean  waters  upon  the  forma- 
tion of  parallel  mountain  chains;  and  concluded  with  the  thought 
that  good  reasons  had  been  given  for  rejecting  the  theory  pot 
forwanl  by  Mr.  Danvers-Power. 

His  ExoBLLBNOT,  iu  moving  a  vote  of  thanks  to  the  authors  of  the 
papers*  Messrs.  Johnston  and  Taylor,  said  that  although  Mr.  Ward 
had  spok»^n  strongly  against  the  views  expressed  by  Mr.  Duivers-Power, 
in  a  paper  contributed  by  that  gentleman  at  a  former  meeting,  the 
fact  of  having  Mr.  Power's  paper  had  been  the  means  of  causing  Mr. 
Johnston  to  read  a  most  valuable  paper.  With  regards  to  Mr.  Taylor's 
paper  he  was  of  opinion  that  that  gentleman  deserved  the  thanks  of  the 
Suoiety  for  the  very  valuable  information  he  had  obtained. 

The  meeting  then  closed. 

NOVEMBER— No  Mbitino. 


SOME  ACCOUNT  OP  THE  MUTTON  BIRDS,  OR 
SOOTY  PETRELS  (NEGTBI8  BUEVIGAUDVS), 
AS  SEEN  IN  THEIR  HOMES  AMONG  THE 
PURNEAUX  ISLANDS,  BASS  STRAITS,  TAS- 
MANIA,  PROM  NOTES  TAKEN  DURING  A 
VISIT  TO  THE  LOCALITY  IN  MARCH,  1891. 
By  H.  H.  Moktgomeby,  D.D.,  Bishop  of  Tasmania. 

My  duties  called  me  last  March  to  undertake  a  trip  to  the 
Purneaux  Islands.    Before  I  started  I  was  aware  that  one 
of  the  most  interesting  subjects  for  an  ornithologist  in  that 
part  of  the  colony  would  be  the  habits  of  the  mutton  bird. 
But  the  reality  so  far  surpassed  my  expectations  that  I  have 
ventured  to  lay  before  the  Society  some  results  of  my  obser- 
vations.    Mr.  J.  B.  Walker  has  shown  me  allusions  to  the 
subject  in  old  books  of  travel.     Mr.  Barnard  has  been  good 
enough  to  furnish  me  with  the  second  volume  of  the  Tas- 
manian  Journal,  in  which  a  short  but  excellent  account  is 
given  of  the  habits  of  the  sooty  petrel,  or  mutton  bird,  by 
Mr.  R.   H.  Davies.    As  the   paper   was  written   45  years 
ago  it  may  be  worth  while  putting  on  record  what  I  now 
propose  to  lay  before  you.  IFhese  petrels  choose  islands  where 
the  soil  is  composed  of  a  loose  sand,  covered  in  places  by  a 
bush  with  a  blue  flower  called  "  barilla,"  where  they  congre- 
gate for  the  purpose  of  digging  the  holes  in  which  they  lay  their 
eggs.     I  have  heard  of  a  rookery  in  Port  Davey :  and  among 
the    Hunters  Islands  they  breed    on    Trefoil,   Sheephead, 
Doughboys,  and  the  Petrels.     On  the  northern  coast  there 
used  to  be  large  numbers  on  Waterhouse  Island,  until  the 
pigs  kept  by  Mr.  Barrett  found  them  out,  and  destroyed 
such  v^ast  quantities    that    the   birds    deserted    the  place, 
and  now  there  are  just  a  few  which  are  carefully  preserved. 
In  the  Purneaux  group  they  used  to  breed  in  much  greater 
numbers  than  at  present,  and  I  venture  to  hope  that  the 
chief  effect  of  this  paper  mav  be  a  timely  movement  by  the 
Government  to  save  from  almost  utter  destruction  an  in- 
dustry which  adds  distinctly  to  the  wealth  of  the  colony, 
and  supplies  a  healthy  article  of  food.    At  present  the  most 
important  homes  of  these  birds  in  the  breeding  season  are 
Chappell  Island  (called   usually  ''Hummocky,"  because  of 
the  hill  in  the  centre).  Little*  Dog  and  Big  Dog  Island, 
Green    Island    and    Little     Green     Island,    and     Babel 
Island.       These     places     are    nothing    more    than    low 
sandy  spots,  from  300  to  1,200  acres  in  extent,  wiUi  hardly 
a  tree  (except  on  Big  Dog  Island),  and  covered  with  long 
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yellow  grass  growing  up  to  the  waist.  Most  uninviting  look- 
ing spots  thev  appear  to  be.  As  you  pass  them  in  the 
day  time  you  might  fairly  suppose  that  there  was  no  living 
thing  upon  them  except  an  occasional  shag  or  a  Pacific 
gi^.  I  have  thought  that  a  sailor  wrecked  on  one  of  these 
little  wave-beaten  spots  might  even  starve  if  he  slept 
soundly  at  night,  ignorant  that  under  his  feet  there  lay 
concealed  hundreds  of  thousands  of  birds,  which,  when  eaten 
fresh,  are  among  the  most  delicious  of  foods.  About  the 
middle  of  September  thu  sooty  petrels  visit  these  breeding 
places,  coming  in  at  night  and  remaining  some  ten  days,  in 
order  to  dig  their  holes.  They  effect  ^is  with  their  feet, 
scattering  the  sand  behind  them  in  clouds.  When  this  pre- 
liminary task  is  finished  they  leave  their  future  nests  for  four 
or  five  weeks,  and  are  not  seen  at  all  in  the  neighbourhood. 
In  the  middle  of  November  they  commence  laying  eggs. 
Mr.  E.  D.  Atkinson  has  taken  fresh  eggs  on  November  21. 
Whether  the  males  feed  the  mother  birds  during  the  period 
of  incubation  I  do  not  know.  But  as  the  males  return  every 
evening  it  is  probable  that  they  do.  Only  one  egg  is  laid  by 
each  female,  and  it  is  doubtful  whether  in  the  case  of  the 
egg  being  destroyed  another  is  laid.  I  failed  to  enquire  at 
what  period  the  young  bird  is  hatched  out,  but  I  gather  that 
it  must  be  at  the  commencement  of  January.  On  the  3rd  of 
March  I  landed  on  Little  Dog  Island,  and  received  my  first 
introduction  to  these  most  interesting  sea  birds.  At  6  p.m« 
not  a  mutton  bird  was  in  sight.  Indeed,  during  the  fort- 
night that  I  was  cruising  about  in  a  boat  I  never  saw  a  petrel 
in  the  day  time  anywhere.  It  is  their  habit  to  fly  away  to 
sea  very  early  in  the  morning  to  distances  40  and  50  miles 
away,  returnmg  only  when  it  is  dusk.  Whether  they  have 
long  ago  cleared  the  immediately  surrounding  waters  of  the 
food  they  require  I  cannot  say ;  but  it  is  a  surprising  fEu^t 
that  not  one  of  the  old  birds  is  ever  visible  in  the  neighbour- 
hood of  their  young  throughout  the  day.  Walking  about  on 
a  rookery  is  a  matter  of  no  mean  difficulty.  The  ground, 
always  loose  and  powdery,  is  everywhere  perforated  with 
holes  from  two  to  three  feet  deep,  about  the  diameter  of  a 
rabbit-burrow.  Among  the  long  grass  it  is  almost  im- 
possible to  prevent  crushing  down  the  sand  and  endangering 
the  lives  of  the  young  birds  by  suffocation,  at  the  same  time 
falling  headlong  oneself.  Just  at  sunset  I  was  invited 
to  go  some  two  hundred  yards  up  on  to  the 
higher  ground — the  island  is  only  200  acres  in  extent — in 
order  to  see  the  birds  come  in.  I  shall  never  forget  that 
evening  as  long  as  I  live.  The  sun  was  setting,  leaving  a 
broad  belt  of  crimson  on  the  western  horizon,  and  soon  the 
surroundinj  sea  became  almost  invisible.  Not  a  sound  was 
heard  except  the  rustling  of  the  grass  in  the  wind.    There 
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was  no  indication  that  there  was  a  living  thing  on  the 
island.  There  were  no  cries  of  sea  birds.  The  stillness  was 
wonderful.  Presently  a  single  dark-winged  form  flitted 
across  the  island  and  vanished  again  into  the  gloom.  In 
another  ten  seconds  thousands  upon  thousands  of  birdsr 
seemed  to  spring  like  magic  up  out  of  the  darkness  from 
every  quarter  without  warning  or  cry  of  any  kind.  And 
now  backwards  and  forwards  before  my  dazzled  sight  I  saw 
these  countless  dark  shadows  shootiug  with  Ughtniug  rapidity 
athwart  the  last  of  the  evening  light.  Stul  no  articulate 
soimd  was  heard.  Nothing  but  the  whistle  as  if  of  bullet 
after  bullet  through  the  air,  bewildering  one  with  the  sense 
of  numbers  and  of  mysterious  rushing  life.  Repeatedly  a 
bird  would  dash  within  an  inch  of  my  head,  and  then  wheel 
like  lightning  to  one  side  to  escape  a  collision.  So  imminent 
seemed  the  danger  of  arriving  at  home  minus  an  ear  or  a 
nose  from  contact  with  a  sharp  beak  that  I  was  fain  to 
crouch  down  in  the  long  grass  to  escape  an  accident.  To 
sit  down  on  the  ground  on  that  particular  island  was  possible 
because  there  were  no  snakes.  Nothing  would  have  induced 
me  to  have  taken  up  the  same  position  in  the  month  of 
March  had  I  been  upon  the  island  called  '*  Hummocky."  But 
of  this  hereafter.  The  minutes  passed,  and  still  this  dizzy, 
whirling,  hurly-burly  of  creatures  continued — silent,  and 
even  awe-inspiring.  Sometimes  they  came  in  squEtdrons  of 
hundreds,  sometimes  by  tens.  But  still  they  came;  each 
bird  after  a  turn  or  two  sinking  with  unerring  instinct  on  to 
its  hole,  finding  it  in  the  long  grass  and  in  the  darkness  with 
a  certainty  which  was  truly  marvellous.  It  was  difficult  to 
tear  oneself  away  from  this  wonderful  spectacle.  But  at 
length  ive  returned  to  our  tent,  pitched  near  the  water's 
edge  but  still  among  the  bushes,  and  all  night  long  as  I  lay 
trying  to  sleep  I  heard  the  cooing  and  cackling  of  innumer- 
able birds  feeding  their  young  in  their  subterranean  homes, 
some  of  them  apparently  within  a  yard  of  mv  ear.  At 
length  I  fell  asleep,  and  before  I  awose,  at  6  o'clock  in  the 
morning,  there  was  not  a  bird  to  be  seen  on  the  island.  All 
the  old  petrels  had  long  ago  sped  away  to  their  distant  feed- 
ing places.  I  regretted  that  I  had  not  witnessed  their 
morning  exit.  In  its  wav  it  is  as  striking  as  their  homeward 
journey.  For,  as  these  birds  cannot  fly  off  the  ground, 
especisdly  in  the  long  grass,  each  one  has  to  walk  either  to 
the  sea  shore  or  else  to  the  top  of  some  rock  before  it  can 
take  its  flight.  In  some  cases  this  journey  must  have  meant 
a  distance  of  many  hundred  yards.  Mr.  Davies  relates  in 
his  paper,  read  in  1846,  that  the  sealers  showed  him  the 
manner  in  which  they  caught  the  old  birds  for  the  sake  of 
their  feathers,  stopping  up  all  the  tracks  they  made  except 
one,  which  led  to  a  pit  into  which  they  fell,  and  were  suffo- 
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oated  by  those  that  crowded  after  them.  I  am  thankial  ta 
saj  this  custom  does  not  obtain  at  the  present  time.  On 
erexy  occasion  when  I  could  take  the  opportunity  I  used  to 
take  up  my  position  upon  the  rookery  to  watch  for  that  won-^ 
derful  silent  rush  of  birds  after  dusk.  It  never  ceased  to 
charm  as  well  as  to  astonish. 

I  will  proceed  now  to  give  you  some  statistics  regarding 
the  numbers  of  these  birds,  based  on  personal  enquiries  from 
those  who  live  by  this  industry.  On  Chappell  Island  on 
Sunday  morning,  March  8,  after  morning  ueryice,  I  collected 
all  the  heads  of  families  of  the  half-castes,  and  extracted  the^ 
information  I  sm  about  to  put  before  jou.  But  first  to- 
pepare  you  for  some  astonisning  figures,  I  quote  what  has 
been  said  already  on  this  question.  Mr.  Davies  writes  that 
so  great  were  the  numbers  of  the  birds  returning  to  G-reea 
Isl^d  that ''  night  is  ushered  in  a  good  ten  minutes  before 
the  usual  time."  And  again — "I  have  actually  sailed 
through  them  from  Flinders  Island  to  the  Heads  of  the 
Tamar,  a  distance  of  80  miles."  And  Flinders  calculates  that 
he  passed  through  a  flock  which  must  have  been  40 
miles  long.  We  have  fallen  upon  degenerate  days. 
There  are  whole  islands  absolutely  deserted  now  which 
formerly  swarmed  with  these  interesting  and  loyely 
creatures.  Witness  Gun  Carriage,  or  Yansittart  Island,  as 
it  is  called.  Not  a  single  petrel  ever  breeds  there  now» 
because  of  the  culpable  negligence  and  cruel  thoughtlessness 
of  settlers  in  old  days.  They  put  cattle  on  the  island,  and  I 
confess  that  mv  indignation  rises  when  I  think  of  the  slow- 
agonies  endurecl  by  thousands  of  these  defenceless  youn^ 
birds  crushed  to  death  in  their  holes  under  the  heavy  tread 
of  bullocks.  I  stand  amazed  both  at  the  cruelty  of  such 
conduct,  and  at  the  want  of  foresight  among  the  farmers. 
For  when  once  the  cattle  are  regularly  placed  on  one  of 
these  islands  the  birds  desert  it  in  a  body  ;  and  there  is  no 
expedient  by  which  they  can  be  attracted  back  again.  So 
far  as  it  is  known  they  depart  never  to  return.  When  it  is 
borne  in  mind  that  a  man  and  his  family  can^earn  about  jS4 
10s.  a  day  for  nine  weeks  in  an  industry  on  which  he 
actually  spends  nothing,  which  only  needs  tnat  it  should  be 
left  severely  alone  until  the  moment  for  catching  the  birds 
has  come,  you  will  wonder  how  anyone  can  be  so  infatuated 
as  to  turn,  say,  some  20  head  of  cattle  on  an  island  which 
might  otherwise  produce  100,000  birds  annually,  to  be  sold 
at  an  average  of  10s.  a  hundred.  This  infatuation  has  not 
ceased.  The  islands,  some  of  them,  are  being  ruined  at  this 
moment,  and  I  earnestly  trust  that  my  voice,  together  with 
that  of  others,  will  succeed  in  saving  a  wonderful  industry 
before  it  goes  the  way  that  the  seaUng  industry  has  nearly 
^one,  through  sheer  neglect  of  the  dictates  of  common  sense. 
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On  that  Sunday  morning  I  learnt  that  on  Chappell  Island 
^which  has  an  area  of  1,200  acres,  including  rocks  and  sand 
patches)  there  were,  in  1890,  21  families  at  work  catching  the 
joiing  birds  for  some  eight  weeks,  beginning  about  the  18th 
^ay  of  March.  Theycaughtandsalted  204,000  birds.  Tasked — 
'**  Did  you  take  them  all  ?"  "  No,  that  is  impossible.  We 
go  over  the  holes  twice,  and  find  just  as  many 
the  second  time  as  the  first.  At  least  100,000  young 
birds  musb  escape.  When  the  time  comes  for  their 
fiight  the  sea  is  coYcred  with  them."  Let  us  consider 
that  lOOiOOO  young  petrels  then  escaped.  This 
brings  our  total  of  young  birds  to  804,000,  neglecting  those 
whicn  meet  with  untimely  deaths.  Now,  each  pair  of  mutton 
birds  lays  but  one  egg.  Therefore  at  the  lowest  computation 
{putting  aside  all  barren  pairs  and  those  which  had  lost  their 
eggs  or  young)  there  must  haYe  been  608,000  old  birds. 
But  this  is  not  all.  The  21  families  of  half-castes  on 
Chappell  Island  Uyo  entirely  on  these  birds  during  their 
season.  I  made  a  calculation  with  them  which  showed  that 
from  six  to  ten  birds  a  day  is  the  ordinary  allowance  for  a  man ; 
and  besides  the  human  beings  to  be  fed  there  are  three  or  four 
kangaroo  dogs  to  each  hut,  who  all  have  to  be  supported  on 
the  same  diet.  In  the  two  months  of  their  stay  these  people 
ate  at  least  26,000  young  birds.  And,  lastly,  the  parents  of 
these  young  ones  so  eaten  amounted  to  52,000.  So,  then, 
we  are  well  within  the  mark  when  we  say  that  on  any  night 
in  February  there  were  in  1890,  on  Chappell  Island  alone, 
990,000  petrels.  We  are  accustomed  to  be  told  of  the 
wondrous  wealth  added  to  our  food  resources  by  salmon, 
which  cost  nothing  but  a  little  watching,  and  come  back 
from  the  sea  ten  times  the  size  they  went  for  the  sake,  appa- 
rently, of  feeding  maukind.  I  submit  that  the  mutton  birds 
are  a  case  equally  in  point.  That  the  young  fresh  birds  are  de- 
licious eatifig  I  can  testifV.  They  taste  like  a  rerj^  fresh 
herring  as  we  know  that  fish  in  the  Old  Country.  Broiled  or 
fried  it  is  a  dish  to  set  before  a  king.  When  salted 
they  are  unquestionably  nutritions,  and  probably  quite 
as  healthful  also,  for  delicate  persons,  as  cod  liYer 
oil.  A  little  barren  treeless  hummock  in  our  seas  pro- 
duced then  last  year  ^£1,020  in  cash.  Destroy  that  rookery 
by  letting  somo  dozen  cattle  roam  OYor  it  and  a  few  sheep 
and  what  is  the  result  in  the  eyes  of  any  reasonable  person  r 
What  a  loss  to  the  wealth  of  the  colony  ?  On  this  vety 
island  there  is  a  farmer  who  owns  40  acres  of  land.  This 
he  stocks  with  cattle  and  sheep.  EEis  fence  runs  right  across 
the  track  from  the  only  good  harbour  to  the  largest  cluster 
of  huts.  The  half-caste  lads  pull  down  a  panel  sometimes. 
The  cattle  roam  OYcr  the  rookeries.  I  haYe  seen  them  there 
myselfy  and  I  haYe  thought,  while  Yiewing  the  present  state 
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of  thixigs  with  regret,  how  easily  the  island  could  be  saved 
from  the  destruction  which  is  impending. 

But  to  return  to  numbers.  Little  Dog  Island  is  in  private 
huids  on  a  Government  lease.  Three  families  each  tiJce 
some  27,000  birds  off  patches  of  40  acres  in  each  case.  To 
those  interested  in  the  condition  of  the  ground  for  walking 
I  make  the  following  calculation : — On  40  acres  here  there 
must  have  been  40,000  holes  occupied  bj  birds,  besides 
deserted  nests.  One  party  on  Big  Dog  Island  collected 
last  year  40,000  birds.  This  island  does  carry  cattle,  but  it 
is  quite  different  to  the  other  rookeries.  There  is  a  large 
wood  at  one  end,  and  the  ground  is  a  great  deal  harder,  the 
birds  breeding  only  at  one  end  of  the  island.    Babel  Island 

frobably  contains  more  birds  than  any  of  these  other  places, 
t  is  at  the  S.E.  of  Flinders.  But  the  snakes  are  so  terrible 
here  that  even  the  half-castes  do  not  like  working  on  it.  Two 
families,  however,  have  attempted  it  this  year.  IE  we  take  the 
birds  on  these  four  little  islands  we  shall  be  below  the  mark 
when  we  compute  that  on  any  night  in  February  there  are 
two  million  six  hundred  thousand  sooty  petrels  asleep  upon 
them. 

Perhaps  it  will  interest  the  members  of  the  Society  to  hear 
of  another  feature  of  these  islands.  I  remarked  that  no  one 
on  Chappell  Island  was  ever  seen  without  a  stick  or  a  gun. 
It  was  an  ominous  sign,  betokening  the  presence  of  snakes. 
These  creatures  do  not  live  apparently  on  mutton  birds,  but 
on  mice,  which  abound  there.  The  young  men  spend  Sunday 
morning  sometimes  in  killing  snakes.  Two  parties  the  other 
day  started  out  to  see  how  many  they  could  get— one  party 
brought  in  100,  the  other  70.  Nor  did  any  one  in  the  isiajids 
to  whom  I  mentioned  this  think  it  an  extraordinary  case. 
One  man,  old  Mr.  Smith,  the  half-caste,  told  me  that  his 
party  one  year  threw  into  a  heap  the  snakes  they  killed  in 
the  two  months  in  the  course  of  their  work,  and  that  they 
numbered  600.  When  you  consider  that  a  man  in  his  prime 
can  take  1,000  birds  out  of  1,000  holes,  in  any  of  which  there 
may  be  snakes,  it  indicates  the  nerve  that  is  needed  for  this 
industry.  As  a  matter  of  fact  they  rarely  touch  a  snake  by 
accident.  There  are  sure  signs  of  their  presence;  nor  are 
they  often  in  the  holes  where  the  young  birds  are;  and 
these  inhabited  holes  have  also  their  signs.  At  the  same 
time  a  girl  of  16  pulled  out  two  snakes  in  one  day  a  year  or 
two  ago ;  but,  then,  she  was  inexperienced.  Sleeping  on  the 
ground  among  the  bushes  on  Ohappell  Island  on  that  Sunday 
in  a  hut  without  a  door,  and  open  on  every  side  along  the 
ground,  I  was  not  surprised  when,  after  an  hour,  I  heard  my: 
companion  mutter,  "  I  am  too  nervous  to  sleep  here :  I  am 
off  to  the  boat."  For  my  own  part,  though  I  braved  it  out, 
I  was  glad  when  the  first  streaks  of  dawn  appeared  in  the  east. 
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Chappell  Island  is  bad  enoagh,  but  the  half-castes  saj  that 
Babel  is  so  bad  that,  though  a  moderate  fortune  awaits  them 
there,  thej  do  not  care  to  go.  I  may  add  that  so  barren  are 
these  hummocks  that  eveiy  family  commences  operations 
by  stacking  wood  for  two  months,  loading  their  boats  on 
flinders  Island,  and  filling  casks  of  water.  There  is  neither 
water  nor  fuel  in  these  places.  I  have  spoken  of  petrels  and 
of  snakes  on  these  islands.  I  could  a  tale  unfold  about 
another  inhabitant,  exceeding  in  numbers  eren  the  mutton 
bird,  but  I  forbear.  I  merely  allude  to  the  dread  subject  of 
fleas.  I  leave  to  your  imagination,  which  you  may  actively 
employ  without  easily  overstepping  the  bounds  of  reality,  the 
details  of  this  theme  which  in  that  neighbourhood  you  can  by 
no  means  put  away  from  your  thoughts — and  feelings. 

What  practical  proposals,  then,  can  be  made  for  the  due 
protection  of  mutton  birds  ?  I  have  discussed  the  question 
with  magistrates  in  the  islands,  with  all  the  half-castes,  and 
with  white  settlers.  I  think  I  may  say  that  there  is  complete 
unanimity  among  them  all.  There  is  no  doubt  what  should 
be  done.  One  and  all  call  for  restriction.  On  one  occasion, 
a  fine,  stalwart  fellow,  a  half-caste,  and  one  of  the  best 
boatmen  in  the  world,  was  urging  restriction.  What  he 
really  said  was — "  I  wish,  sir,  when  you  return  to  Hobart, 
you  would  put  gtrychnine  upon  them."  What  is  the  sort  of 
**  strychnine  "  we  want  ? 

First :  The  wisest  plan  would  be  for  the  Qovemment  to 
resume  possession  of  the  mutton  bird  islands.  Some  are  now 
let  on  lease,  such  as  Little  Dog  and  Big  Dog.  One  is  in  a 
sense  reserved  for  the  half-castes,  namely,  Chappell  Island. 
But  on  this  island  two  white  families  own  small  patches  of 
land,  which  they  have  bought.  In  both  cases  I  believe  they 
are  honourable  men,  and  have  no  wish  to  go  beyond  their 
rights.  Why  should  they  not  be  bought  oat  ?  It  would  be 
but  a  trifling  sum,  and  the  islands  afterwards  would  be  a 
regular  source  of  revenue.  Some  islands,  like  Babel,  are 
practicallv  untouched  by  anyone. 

Secondly :  If  resumed  by  Government,  why  should  not  a 
license  betaken  out  by  every  person  who  wishes  to  "  bird" — 
so  much  for  an  adult,  say,  10s.,  and  a  lesser  sum  for  the  younger 
members  of  the  family  ?  At  least  J6100  a  year  could  be 
received  at  once  from  this  source  of  revenue.  But  even  if 
the  Government  does  not  resume  possession  (and  I,  for  one, 
earnestly  trust  they  will  take  them  entirely  into  their  own 
hands),  still  the  points,  which  are  simply  dictates  of  common 
sense,  are  these — 

(a.)  That  there  be  a  close  time  for  these  birds,  just  as 
there  is  a  close  season  for  quail :  At  present  there  is  none. 

(6.)  That  no  egging  be  permitted.  The  waste  in  past  years, 
and  even  at  this  time,  is  terrible,  and  there  is   practically 
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nothing  gained  by  the  taking  of  the  eggs,  whereas  the 
number  of  birds  is  materially  lessened.  Formerly  they  were 
eaten  in  hree  numbers.  Mr.  Danes  states  that  an  officer  of 
the  old  settlement  on  Flinders  saw  a  woman  eat  52  eggs  in 
one  day.  As  they  are  as  large  as  ducks'  eggs  that  was  a 
first-rate  performance. 

(c.)  That  a  fixed  day  should  be  gazetted  before  which 
no  one  should  be  allowed  to  touch  a  bird.  Persons  differ 
whether  it  should  be  March  15  or  any  date  up  to 
March  20.  There  is  great  need  for  such  an  order.  Families 
on  Chappell  Island  have  no  recognised  spaces  on  the  rookery. 
They  begin  upon  the  same  day,  each  near  his  own  hut,  and 
work  outwards  and  upwards  as  they  please.  If  one  man 
begins  too  early  the  others  are  compelled  to  work  in  self- 
defence.  There  is  no  need  to  fix  the  close  of  the  season. 
The  birds  arrange  that  by  flying  clean  away  about  the  middle 
of  May,  and  not  returning  till  September. 

(d)  No  fatting  should  be  permitted.  Fatting  meaas 
taking  the  immature  bird  before  it  is  ready  for  salting,  and 
boiling  it  down  for  the  oil.  As  200  birds  make  al^ut  a 
gallon  or  so  of  oil,  which  brings  Ss.,  and  as  those  20O  birds  a 
week  or  two  later  would  sell  when  salted  for  £1,  the  un- 
wisdom of  the  former  operation  is  obvious. 

(e.)  No  cattle  or  sheep  should  be  permitted  on  these 
islands.  Big  Dog  Island  may  be  an  exception,  but  there  is 
no  question  the  other  little  islands  should  be  protected.  I 
know  how  many  in  this  colony  are  enrolling  children  in 
Bands  of  Mercy  in  order  to  teach  them  to  be  gentle  and  kind 
to  all  animals.  I  have  heard  of  a  "  Dicky  Bird  Society," 
which  exists  for  similar  purposes.  I  invoke  the  aid  of  all 
such  in  the  cause  of  the  gentle  and  inoffensive  "  yolla  " — 
that  is  the  native  name  for  the  sooty  petrel  or  mutton  bird. 
I  invoke  the  aid  also  of  all  who  have  been  fascinated  by  the 
exquisitely  graceful  flight  of  these  birds  as  they  soar  and 
wheel  round  the  passenger  steamers  that  ply  round  our 
coasts.  The  mode  of  killing  them  for  the  industiy  is 
painless  ;  one  twist  of  the  neck  and  they  are  dead.  A  single 
pressure  on  a  gland  in  the  stomach  after  death  and  the  oil 
escapes  at  the  mouth  and  is  caught  in  a  vessel.  This  is 
legitimate,  and  not  barbarous,  for  we  must  kill  in  order  to 
eat.  But  it  shocks  all  our  finer  feelings  to  think  of  cattle 
trampling  upon  hundreds  of  young  birds,  which  die  and  rot 
uselessly  in  their  holes. 

(/.)  An  order  should  be  issued  against  fires,  except  between 
May  and  September.  It  is,  of  course,  difficult,  but  not 
impossible,  to  get  the  grass  to  burn  in  winter.  At  any 
other  season  it  means  ruin  to  the  industry  and  death  to  the 
petrels. 
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(g.)  Cbappell  Island,  in  coaseqaence  of  the  cattle  that  have 
been  on  it,  would  be  the  better  for  a  year  of  rest.  All 
agree  as  to  this.  But  the  question  arises,  "Where  shall 
the  half-castes  go  for  this  one  year  ?"  Could  they  attempt 
Babel  P  Could  they  go  to  some  of  those  islands  off  Wilson's 
Promontory,  which  are  said  to  swarm  with  birds,  and  no  one 
touches  them  ?  I  am  told  there  are  not  even  boat  harbours 
in  them.  At  any  rate,  Chappell  Island,  as  being  in  some 
sense  reserved  for  the  luklf-castes,  merits  our  chief  attention. 
There  need  be  no  difficulty  in  carrying  out  these  anange- 
Bients.  Under  the  direction  of  the  worthy  magistrates  in 
the  islands  and  the  well-known  police  constable  everything 
could  be  at  once  arranged.  If  it  is  asked  why  such  obvious 
regulations  have  not  been  made  long  ago,  I  answer  that 
perhaps  the  chief  reason  is  that  never  have  these  islanders 
recorded  a  vote  for  a  member  of  Parliament.  There  has 
been  no  polling  station,  no  registration  office  for  them.  I 
have  wondered  why  a  would-be  member  for  Bingarooma  (in 
which  district  the  islands  are  included)  has  never  bestirred 
himself  to  get  fifty  solid  votes  from  the  Fumeauz  Islands, 
votes  which  would  be  gladly  given  to  anyone  who  would 
advocate  their  just  claims  and  protect  their  industries. 

If  anything  I  have  said  leads  to  a  greater  interest  in  one  of 
the  most  beautiful  of  our  sea  birds,  and  indirectly  helps  to 
foster  a  useful  industry,  and  further  the  cause  of  humanity  in 
the  protection  of  the  *'  yolla  "  or  sooty  petrel,  through  the  in- 
strumentality of  the  Royal  Society,  I  shall  have  deemed  it  an 
honour  as  well  as  a  privilege  to  have  put  this  paper  before 
you  this  evening. 


DISCUSSION. 

Mr.  MoBTON  said  that  the  value  of  the  mutton  bird 
industry  had  never  been  so  prominently  brought  before  the 
notice  of  the  Society  since  Mr.  Davis  read  a  paper  on  the 
subject,  which  was  printed  in  the  Tasmanian  journal.  He 
looked  upon  it  as  a  matter  which  might  very  well  engage  the 
attention  of  the  Fisheries  Board.  He  would  very  much  like 
to  find  oat  from  statistics  whether  this  wholesale  destruction 
of  the  petrel  had  decreased  the  numbers.  As  far  as  he  was 
able  to  gather  they  had  not  decreased.  It  was  plain,  how- 
ever, that  were  cattle  were  introduced  the  birds  had  disap- 
peared and  gone  to  some  other  place.  Viewed  as  an  impor- 
tant industry,  he  thought  these  birds  should  be  protected, 
especially  as  it  was  thought  necessary  to  protect  quails, 
which  brought  no  revenue  into  the  country,  but  merely  pro* 
vided  sport. 
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Mr.  Bebhabd  Shaw  said  that  thero  was  already  an  Act  of 
Parliament  enabling  the  Executive  to  deal  fuUj  with  the 
matter.  It  was  passed  last  session,  and  there  did  not  appear 
to  have  been  sufficient  time  to  prepare  the  necessary 
regulations.  Under  that  Act  the  Cfovemor-in-Council  was 
empowered  to  make  regulations  fixing  a  close  season  for  the 
birds,  preventing  the  introduction  of  cattle  and  sheep  to 
certain  islands,  the  lighting  of  fires,  and  various  other 
matters  to  which  His  Lordshp  had  referred  in  his  paper.  He 
considered  that  interference  in  these  matters  was  beyond  the 
functions  of  the  Fisheries  Board.  The  Act  to  which  he  had 
referred  gave  ample  powers  to  make  all  the  regulations 
necessary,  and  he  hoped  that  before  next  season  there  would 
be  a  complete  set  of  regulations  in  operation. 

Mr.  Alfbed  J.  Taylob  said  that  before  Bishop  Sandford 
left  the  colony  he  brought  this  matter  under  the  notice  of  the 
Society,  and  pointed  out  that  a  valuable  industry  was  being 
destroyed.  He  had  also  referred  to  the  fact  that  the  oil  of  the 
bird  had  been  found  valuable  as  a  medicine  in  cases  of 
consumption. 

Mr.  B.  M.  Johnston  said  that  having  visited  these  islands  on 
several  occasions  he  could  corroborate  His  Lordship's 
description  of  the  return  of  the  birds.  It  was  a  glorious 
sight  to  see  the  multitude  of  birds  returning,  and  he  was 
clad  to  see  that  steps  were  being  taken  to  see  what  could  be 
done  to  protect  these  birds.  In  regard  to  the  destruction  of 
the  birds,  he  thought  this  arose  not  only  from  the  destruction 
of  the  birds,  but  also  of  the  mounds  in  which  they  burrowed. 

His  Lobdship  briefly  replied,  expressing  pleasure  at  the 
fact  that  legislation  had  been  initiated  in  the  direction 
indicated,  and  hoping  that  the  necessary  regulations  would 
k>e  framed  to  protect  what  he  regarded  as  an  important 
industry. 
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NOTES  ON  A  COLLECTION  OF  PLANT  IMPRESSIONS 

FROM  THE  HENTY  RIVER. 

By  R.  M.  Johnston,  F.L.S. 


LowBB  Coal   Measitbes. 

Unta  veiy  recently  we  were  ignorant  of  the  existence  of  the 
extension  of  members  of  the  Carboniferous  Rocks  to  the  west  of 
the  Eldon  Bluff.  About  six  months  ago  I  received  a  collection  of 
fossils  from  Mr.  T.  P.  H.  Jones,  taken  from  a  deposit  extending 
eastward  along  the  northern  side  of  the  Hentj  River,  com- 
mencing at  its  junction  with  its  tributary.  The  Badger,  and 
apparently  occupying  a  patch  of  about  4  miles  square,  lying 
between  these  rivers  eastward  of  the  fork.  Mr.  Jones  states 
that  he  has  traced  some  of  its  members  forming  a  narrow 
curved  strip  bending  northwards  towards,  and  nearly  ap- 
proaching the  vicinity  of  Mount  Dundas. 

Mr.  Montgomery  also  visited  the  locality  at  this  time,  and 
we  may  hope  to  learn  from  him  further  particulars  regarding 
the  stratigraphic  relations  of  the  various  members  of  this 
deposit  at  an  early  date.  Having  expressed  to  Mr.  Jones  my 
desire  to  obtain  a  more  complete  collection  of  the  plant 
impressions,  he  very  kindly  undertook  to  do  so,  and  recently, 
through  the  kindness  of  Mr.  Meiring,  I  received  a  collection 
of  Lower  Coal  Measure  plants,  containing  some  of  the  finest 
examples  of  Olossopteris  Brotoniana  that  I  have  yet  seen  in 
Tasmania.  One  of  these  is  nearly  perfect,  and  must  have 
been  originally  14  inches  in  length,  having  a  breadth  of  2| 
inches  at  its  greatest  diameter. 

Another  fine  example  of  Gloaaapteris,  which  I  regard  as 
a  new  species,  is  9  inches  in  length,  and  4  inches  brof^l  at  its 
greatest  diameter.  These  beautiful  ferns  are  very  remarkable, 
and  are  associated  with  abundant  remains  of  the  following 
species — all  of  which  also  occur  in  the  shales  of  The  Lower 
Coal  Measures  at  the  Mersey  River :  viz.: — 

Gkuigamopteris    spatulata.    M'Coy. 

obliqua.  „ 

Noeggerathiopsis    media.    Ettings. 

The  shales  in  whidi  these  plants  are  imbedded  are  hard  and 
fissile,  and  of  a  veiy  dark  grey  colour.  They  contain  many 
curious  botnroidal  concretions ;  some  rounded  or  nut-shape,, 
and  all  of  them  having  a  bright  glazed  surface.  I  am  yet 
unable  to  account  for  them. 
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Intimately  associated  witli  these  shales  occur  fossiliferous 
mudstones  and  impure  limestones  identical  with  similar 
deposits  in  the  Mersej,  and  throughout  the  eastern  part  of 
Tasmania. 

The  more  numerous  fossils  in  these  beds  are  the 
following : — 

Spirifera   Tasmaniensis. 

avicula. 

convoluta. 

Sanguinolites  Etheridgei. 

Fenestella  intemata. 

plebeia. 

Protoretepora  ampla. 

Stenopora  Tasmaniensis. 
There  can  be  no  doubt,  therefore,  that  these  beds  are  the 
equivalents  of  the  Coal  Measures  of  the  Mersey,  and  there 
is  some  hope  that  Mr.  Jones  may  be  successful  in  his  search, 
for  coal  in  this  neighbourhood. 

Lignite  Beds. 

Mr  Jones  informed  me  that  the  Goal  Measures  at  the 
Henty  are  flanked  by  beds  of  lignite,  and  among  the 
specimens  sent  to  me  were  seyeral  small  fragments  of  Hgnite, 
no  doubt  obtained  from  the  same  place.  On  examination  I 
was  successful  in  obtaining  casts  of  two  or  three  new  leaf 
forms.  One  of  the  forms  is  undoubtedly  a  species  of  Fagus  with 
very  minute  leaves,  closely  allied  to  the  existing  Fagus  Cuwaing^ 
hami  of  Tasmania.  Another  is  a  well-preserved  impression 
•f  the  phyllodium  of  a  species  of  Acacia,  closely  resembling 
the  existing  Aeacia  melanoadyon. 

Descriptions  of  the  principal  forms  of  the  Lower  Coal 
Measures,  together  with  those  of  the  Tertiary  lignites,  are 
given  hereafter. 

One  of  the  forms  I  have  named  FagtM  Jonesii,  in  honour  of 
Mr.  Jones,  to  whom  we  are  indebted  for  their  discovery. 
Another  has  been  named  Acacia  Meiringii,  in  honour  of  lilLr, 
Meiring,  to  whom  also  I  am  indebted  for  placing  such  a  fine 
collection  at  my  disposal.  The  close  resemblance  which  these 
two  forms  bear  to  existing  species,  incline  me  to  the  opinion 
that  the  lignites  at  this  plaoe  are  of  a  more  recent  date  than 
any  other  lignite  formation  hitherto  described. 

Glossoftebis  Bbowkiaka. 
Jb*rond  lanceolate-elongate,  obtusely  acuminate;  costa 
thick,  gradually  diminishing,  but  extending  to  the  apex ; 
veins,  close  parallel,  ascending  from  costa  acutely,  at  an  angle 
of  about  50  deg.,  and  gradually  curving  outwards,  where  tl^y 
emerge   at  an  angle  of  30  deg.     Anastomoses,    long   and 
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narrow,  only  slightly  broader  close  to  the  mid-rib.  Large 
specimen,  14  inches  long ;  breadth  at  greatest  diameter,  §{ 
inches.  Locality,  dark  shales,  associated  with  Carboniferous 
Marine  Beds,  near  junction  of  Henty  and  Badger  Eiyer. 

Qlossoptbbis  ovata.  Nov.  ap. 

Frond,  broadly-ovate;  margin,  slightly  undulating;  apex 
rounded,  not  produced;  costa,  moderately  thick  towards  base, 
diminishing,  but  extending  to  ai>ex ;  veins,  closely  parallel, 
diverging  from  costa  at  an  angle  from  11  deg.  to  22  deg. ; 
anastomoses,  obscure,  but  do  not  appear  to  be  frequent. 
SIpecimen,  9  inches  long,  greatest  breadth  at  middle  of  frond, 
4  mches.  The  broad,  rounded  form,  obscure  anastomoses,  and 
the  low  angle  at  which  the  sharp  veins  diverge  from  mid-rib, 
seems  to  justify  the  separation  from  G.  ampla  to  which  it  is 
most  closely  related. 

Locality. — ^Henty  Biver  Lower  Goal  measures. 

Faqus  Jonbsii.  Nov.  sp. 

Leaves,  very  minute,  shortly  petiolate,  broadly  ovate  or 
deltoid,  flat,  or  slightly  convex,  coriaceous :  margin,  strongly 
dentate:  mid-rib,  somewhat  prominent:  primary  veins, 
scarcely  visible.    Lignite  Beds,  Henty  Biver. 

AoAciA  Mbibinqii.  N<yo.  ap. 

Phyllodium,  lanceolate :  apex  obtuse,  narrowed  towards  the 
base ;  slightly  coriaceous,  with  five  fine  longitudinal  nerves. 

Anastomosing  veins  appear  to  be  much  closer  and  finer 
than  in  the  existing  A,  melanoxlyon  with  which  this  form 
seems  to  be  closely  allied. 

Length,  3i  inches ;  breadth  at  middle,  |  inch. 

Locality. — ^Lignite  Beds,  Henty  Biver;  associated  with 
leaves  of  extinct  species. 
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BBIEF   BEMAEES    ON    SOME   EASE    TASMANIAK 

PLANTS. 
By  Baeon  Von  Muelleb,  K:.C.M.G.,  M.D.,  Ph.  D.,  PJK8. 

Ooprosma  Petrid,  Cheeseman  in  the  transact,  of  the  N.Z. 
Institute,  XVUJL,  316  (1886). 

Under  this  name  I  wish  to  bring  under  notice  what  appears 
to  be  a  new  Tasmanian  Ooprosma,  lately  found  as  of  rare 
occurrence  by  Mr.  T.  B.  Moore  on  the  highlands  east  of 
Mount  Tyndall.  It  has  the  same  very  depressed  matted 
growth  as  0.  repens  (0.  pumila),  also  very  small  leaves  and 
terminal  small-sized  fruits.  But  the  leaves  in  all  the  speci- 
mens received  are  decidedly  pointed,  indeed  ovate-lanceolar, 
and  the  fruit  is  beautifully  blue  outside,  a  characteristic 
which  separates  this  species  from  all  other  Australian  kinds, 
and  which  is  not  likely  subject  to  variation.  Mr.  Thomas 
Oheeseman  in  his  excellent  review  of  the  31  New  Zeaiandian 
species  of  this  genus  distinguished  by  him,  mentions  two  as 
having  fruits  blueish  outside,  namely  0.  parviflora  and  C. 
acerosa,  the  former  otherwise  very  different  from  our  plant, 
the  latter  of  much  larger  size,  with  puberulous  branchlets 
and  longer  but  narrower  leaves.  Nevertheless  0.  Petriei  is 
described  as  varying  in  the  outside  colour  of  the  fruit,  red  in 
the  Nelson,  blue  in  the  Otago  province,  but  possibly  two 
species  became  thus  confused,  in  which  regard  already  some 
indications  are  given  in  the  transact,  of  the  N.Z.  Inst.  XIX., 
251  and  252.  As  the  flowers  of  this  plant  are  not  yet  known, 
it  remains  for  some  future  opportunity  to  confirm  the 
differences  existing  in  this  respect  between  0.  repens  and  C. 
Petriei.  The  fruits  are  globular  or  verging  into  an  oval 
form ;  so  far  as  seen  on  this  occasion  they  ripen  only  one, 
rarely  two  seeds.  The  embryo  is  only  half  as  long  as  the 
albument.  Should  the  Tasmanian  plant,  after  the  flowers 
have  become  known,  prove  a  pecaliar  species,  then  such 
ought  to  be  distinguished  under  the  finder's  name. 
Panax  Ounnii — 

The  fruit  of  this  rare  shrub  was  also  for  the  first  time 
obtained  for  me  by  Mr.  T.  B.  Moore,  who  gathered  it  in 
deep  shady  gorges  at  Mount  Lyell,  on  the  Oanyon  Biver,  the 
Franklin  River  and  on  a  tributary  of  the  Pieman's  Biver.  It 
is  succulent,  about  |-inch  broad,  renate-roundish,  turgid, 
black  outside,  at  the  summit  five-denticulated  and  impressed, 
80  that  the  styles  are  hardly  visible ;  the  two  nutlets  inside 
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are  oblique-oTate  or  demidiate-roundiBh,  about  ^inch  long, 
rather  turgid,  exteriorly  grey-brown  and  nearly  smooth. 
This  plant  seems  to  bear  flowers  already,  when  only  Gin. 
high,  and  never  to  exceed  4t't.  in  height,  unless  perhaps  in 
cuItiYation. 

Styphelia  Milligani — 

U  nder  this  appellation  occurs  the  Pentachondra  verticillata 
in  the  second  systematic  Census  of  Australian  Plants  p.  178, 
in  anticipation  of  the  fruit  proving  that  of  a  Styphelia 
(or  Leucopogon),  a  surmise  fully  borne  out  by  specimens 
sent  by  Mr.  Moore  from  the  highlands  of  Mount  Eead  and 
Mount  Tyndall,  where  also  a  small  form  of  Acacia  mucronata 
is  growing  at  elevations  between  8,600ft.  and  3,900ft.  The 
fruit,  as  now  seen,  is  only  of  about  |-inch  measurement, 
nearly  globular ;  its  pericarp  is  very  thin  and  outside  white  ; 
the  putamen  is  five-celled.  Possibly  the  fruit  obtained  may 
be  over-aged.  Until  now  the  plant  was  only  known  from 
Dr.  Milligan's  collection.  It  is  from  6in.  to  18in.  high,  but 
as  it  is  many-branched  from  the  root,  Mr.  Moore  saw 
individual  plants  covering  a  breadth  of  2fb.  When  out  of 
flower  this  plant  calls  to  mind,  as  regards  its  aspect,  some 
Pultensas. 

It  may  here  not  be  inappropriate  to  remark  that  since  Sir 
Joseph  Hooker  finished,  in  1860,  his  superb  work  on  Tas- 
manian  plants,  the  following  were  by  me  brought  under  notice 
as  additional  among  vasculares  (they  coming  within  the  scope 
of  my  own  researches)  as  the  Tasmanian  flora  could  not  be 
kept  apart  in  treating  that  of  Continental  Australia,  some 
few  only  emanating  from  other  collections : — 

Papaver  aculeatum,  Thunberg. 

Cakile  maritima,  Scopoli. 

Pittosporum  undulatum,  Andrews. 

Comesperma  defoliatum,  F.  v.  M. 

Elfieocarpus  reticulatus.  Smith. 

Pseudanthus  ovalifolius,  F.  v.  M. 

Euphorbia  Drummondi,  Boissier. 

Casuarina  bicuspidata,  Bentham. 

Zieria  cytisoides,  Smith. 

Zieria  veronicea,  F.  v.  M. 

Eriostemon  Oldfieldi,  P.  v.  M. 

Atriplex  paludosum,  E.  Brown. 

Polygonum  lapathifolium,  Linn^. 

Acacia  penninervis,  Sieber. 

Aceena  montana,  J.  Hooker.  (Recorded  as  a  variety 
in  the  Fl.  Tasm.) 

Pimelea  Milligani,  Meissner. 

Pimelea  stricta,  Meissner. 

Pimelea  axiflora,  F.  v.  M, 
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Pimelea  serpillifolia,  B.  Brown. 

Eucalyptus  Sieberiana,  F.  v.  M. 

Eucalyptus  Stuartiana,  F.  v.  M. 

Panax  samlmcifolius,  Sieber. 

Hakea  ulicina,  B.  Brown, 

Hakea  nodosa,  B  Brown. 

Coprosma  Petriei,  Cbeesemao. 

Gotula  filifolia,  Thunberg. 

Galocephalus  citrous,  Lessing. 

Cassinia  longifolia,  K.  BrowD. 

Podosperma  angustifolium,  Labillardiere. 

Izioleeoa  supina,  F.  y.  M. 

Leptorrbyocbus  nitidulus,  De  Gandolle. 

Helicbrysum  Spioeri,  F.  v.  M. 

Helicbrysum  QraYeeii,  F.  v.  M. 

Anapbalis  Mereditbs,  F.  t.  M. 

Lobelia  platycaljx,  F.  v.  M. 

Lobelia  rbombifolia,  De  Vriese. 

Lobelia  Browniana,  Boemer  and  Scbultes. 

Lobelia  microsperma,  F.  y.  M. 

Lobelia  pratioides,  Bentbam. 

Leeuwennoekia  dabia,  Sonder. 

DoDatia  Novse  Zelandise,  J.  Hooker. 

ScsBTola  semula,  B.  Brown. 

ScsBYola  microcarpa,  Cavanilles. 

Goodenia  barbata,  B.  Brown. 

Stypbelia  elliptica,  Smitb. 

Stjpbelia  scoparia,  Smitb. 

Solanum  yescum,  F.  y.  M. 

Veronica  plebeja,  B.  Brown. 

Veronica  notabilis,  F.  v.  M. 

Westringia  roamariniformis,  Smitb. 

Verbena  officinalis,  Linn^. 

Myoporum  parvifolium,  B.  Brown. 

Prasopbyllum  nigricans,  B.  Brown. 

Pterostylis  yittata,  Lindley. 

Orthoceras  strictum,  B.  Brown. 

Caladenia  suayeolens,  G.  Beicbenbacb. 

Tbismia  Bodwayi,  F.  y.  M. 

Milligania  Jobnstoni,  F.  t.  M. 

Potamogeton  perfoliatus,  Linn^. 

Potamogeton  Cbeesemani,  A.  Bennett. 

Potamogeton  pectinatns,  Linn^. 

Zostera  nana,  Mertens  and  Botb. 

Lepyrodia  Muelleri,  Bentbam. 

Calostropbus  elongatus,  F.  v.  M. 

Scboenus  Tepperi,   F.  y.  M.      (or  a    closely  allied 

species.) 
Heleocbaris  acicularis,  B.  Brown. 
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Oabnia  Badula,  F.  v.  M. 

Carez  tereticaulis,  F.  v.  M. 

Carex  Bichenoviana,  Boofct. 

Sporobolus  Yirginicas,  Kunth. 

Agrostis  frigida,  F.  v.  M. 

AgroBtis  Ganniana,  F.  v.  M. 

Zoysia  pungens,  WUldenow. 

Imperata  arandinacea,  O^riUo. 

Cyatbea  Cnnninghami,  J.  Hooker. 

Bleohnum  cartilagineam,  Swartz. 

Asplenimn  Hookerianum,  Colenso. 

Aspidum  hispidum,  Swartz. 

HjmenophjUum  marginatoin,  Hooker  and   Greyille. 

HymenophjUum  Malingi,  J.  Hooker. 
In  the  concluding  pages  of  the  "  Flora  Tasmania  "  were 
already  inserted  solely  from  Melbourne  conununications  as 
additional. 

Kennedya  monophylla,  Yentenat. 

Oeam  renifolium,  F.  v.  M. 

Aciphylla  procumbens,  F.  v.  M. 

Leptomeria  glomerata,  F.  v.  M. 

Abrotanella  scapiffera,  F.  v.  M. 

Senecio  primuUf  olius,  F.  v.  M. 

Senecio  papillosas,  F.  v.  M. 

Dracophyllum  minimum,  F.  v.  M. 

Sebflsa  albidiflora,  F.  v.  M. 

Linmanthemum  ezigeum,  F.  v.  M. 

Dendrobium  striolatumi  G.  Beichenbach. 

Selaginella  Preissianum,  Spring. 


B 


18 


THE  POSSIBILITIES  OF  THE  TELESCOPE. 
By  a.  B.  Biggs. 

Up  to  about  the  end  of  the  15th  century  mankind  was  in 
a  condition  of  helpless  ignorance  with  regard  to  the  nature, 
the  distances,  and  the  dimensions  or  (except  two)  the  form 
of  the  yarious  bodies  which  constitute  the  visible  universe. 
No  human  eye  had  ever  beheld  either  stars  or  planets  as 
other  than  dimensionless  points.  Their  motions  and  posi- 
tions had  been  carefully  observed,  systematised  and  theorised 
upon ;  but  they  were  unapproachable.  What  a  wonderful 
revelation  then  must  that  have  been  which  OaKleo's  tdeeeope 
opened  up !  practically  diminishing  the  distance  some  20  or 
80  times.  Tnie,  his  was  a  very  simple  afEair,  and  feeble  in  its 
infancy;  but  it  revealed  some  most  important  facts.  It 
served  to  show  that  the  planets  at  least  were  globes,  some  of 
them  of  vast  bulk :  it  opened  up  to  human  vision  for  the 
first  time  the  wonderful  mountainous  scenery  of  the  Moon. 
But  perhaps  its  most  important  service  was  to  establish 
beyond  question  the  Copemican  theory  of  astronomy  by 
revealiug  the  phases  of  the  inner  planets — also  the  moons  of 
Jupiter — a  Copemican  system  in  miniature. 

The  Bings  of  Saturn  constituted  an  inscrutable  riddle, 
reserved  for  further  development  of  this  new  power  of  vision. 

Since  Qalileo's  time,  the  effort  has  been  constant  and 
unwearying  to  develop  to  the  utmost  the  power  of  the 
instrument.  There  were  difficulties  inseparable  from  the 
principle  on  which  the  instrument  is  constructed,  which  it 
wab  long  thought  never  could  be  overcome,  the  chief  of  which 
was  (briefly  stated)  that  a  ray  of  light,  when  bent  out  of  its 
course,  as  by  a  prism,  or  a  lens,  is  separated  into  its  different 
component  colours,  each  having  a  different  focus.  The  dis- 
covery and  utilisation  of  the  fact  that  different  kinds  of 
glass  have  different  separating  or  prismatic  effect,  led  to  the 
construction  of  the  achromatic  object  glass.  This  gave  a  new 
start  to  the  powers  of  the  instrument,  so  that  we  have 
reached  from  Galileo's  power  of  30,  and  imperfect  at  that,  to 
a  power  oi  about  3,000  in  the  Lick  Telescope. 

Well,  now  the  question  arises : — ^If  we  have  from  the  time 
of  Galileo  been  enabled  by  the  gradual  improvement  of  the 
telescope  to  stretch  our  gaze  farther  and  farther  into  space, 
why  should  we  not  still  go  on  enlarging  its  scope.  As  we 
now  see  clearly  the  configuration  of  the  lunar  mountains, 
why  should  we  not,  in  time,  come  to  see  the  trees  growing 
upon  there  sides,  if  there  be  any  ?  Why  not  discover  signs  of 
organised  existence,  if  such  exist?    Is  there  any  limit  to 
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which  the  inBtrnment  is  capable  of  being  deyeloped.  This  is 
the  question  which  it  is  natural  to  ask,  and  which  I  have  been 
asked  repeatedly.  On  this  account  I  have  thought  it  might 
be  deemed  an  interesting  question  to  discuss. 

I  may  state  at  starting  that  doubtless  there  is  a  limit,  and 
moreover,  I  believe  that  limit  is  already  nearly,  if  not  quite, 
attained.  To  prepare  the  ground  for  a  clear  understanding  of 
my  reasons,  I  must  very  briefly  refer  to  the  fundamental 
principles  of  the  telescope.  A  luminous  body,  such  as  a  star, 
emits  rays  diverging  in  all  directions  in  straight  lines.  Of 
course  the  greater  the  distance  the  more  these  rays  are 
spread  ;  that  is,  the  light  is  diminished  in  intensity,  and  that 
in  proportion  to  the  square  of  (he  distance.  Of  the  total  light 
emitted  that  received  by  the  eye  is  that  fraction  which  the 
pupil  bears  to  the  whole  sphere  of  which  the  radius  equals  the 
distance.  These  rays  may  be  so  enfeebled  by  distance  that 
the  object  ceases  to  be  visible.  Now,  if  we  can  gather  a 
sheaf  of  these  rays  that  would  otherwise  pass  by  us  unper- 
ceived,  and  bend  them  inwards  until  they  enter  the  pupil  of 
the  eye,  we  evidently  increase  the  visible  luminosity  in  that 
proportion.  This  is  the  function  of  the  object  glass — t.e.,  the 
large  glass  at  the  outer  end  of  the  telescope — or  the  speculum 
of  the  reflecting  telescope  (See  Fig  1). 

Of  course,  the  larger  the  glass  the  more  it  can  gather. 
As  the  rays  from  every  point  of  the  object  are  brought  to  a 
corresponding  point  at  the  focus  of  the  lens,  a  small  image 
of  the  object  is  formed.  This  image  is  magnified  by  the 
eyepiece,  which  is  really  a  microscope.  But  whether  we  mag- 
nify this  image  less  or  more,  we  have  only  the  same  amoimt 
of  light  to  deal  with,  viz.,  that  which  is  grasped  by  the  object 
glass  ;  and  the  more  this  light  is  spread  out  by  magnifica- 
tion the  more  it  is  enfeebled.  This  magnification  is  there- 
fore limited  by  the  capacity  or  size  of  the  object  class — 
(other  things  being  equal).  In  this  respect  the  Telescope 
and  the  Microscope  stand  on  a  very  different  footing.  We 
cannot,  of  course,  increase  the  actual  luminosity  of  a  celestial 
object  in  the  smallest  degree.  All  we  can  do  is  to  grasp  as 
much  as  possible  of  the  light  actually  emitted.  With  the 
microscope,  on  the  other  hand,  we  can,  by  means  of  conden- 
sers, and  the  employment  of  suitable  sources  of  light, 
increase  the  illumination  of  the  object  indefinitely  up  to 
the  required  amount  of  amplification.  Hence  it  is  evident 
that  increase  of  telescopic  power  is  to  be  sought  in  the  enlarge- 
ment of  the  light  gatherer— the  object  glass.  But  this  is 
where  the  trouble  comes  in.  The  difficulty  of  accurately 
figuring  a  large  object  glass,  or  speculum,  increases  enor- 
mously out  of  proportion  to  its  dimensions.  If  every  point 
of  its  active  surfisuse  does  not  refract  or  reflect  its  ray  to  its 
exact  point  in  the  focus,  such  defective  part  is  worse  than 


20  THE  P0SSIBILITIE8  OF  THE  TELESCOPE. 

useless.  To  give  some  idea  of  the  nicety  of  manipulataon 
required,  I  may  state  that  a  speculum  is  ground  and  finished 
up  to  the  finishing  touch  of  fine  grinding,  as  a  portion  of  the 
sur£EU^  of  a  o6r/ed(«pWe.  But  this  figure  would  not  do  at 
all  for  the  telescope.  The  marginal  rays  would  be  reflected 
to  a  different,  that  is,  a  tkorter  focus  than  the  central  ones. 
The  radius  of  curvature  needs  to  increase  as  it  approaches 
the  margin.  The  figure  needs  to  be  parabolic,  answering 
nearly  to  the  end  of  a  long  ellipse.  But  so  tittle  does  this 
parabolic  figure  differ  from  the  spherical,  that  it  is  all  done 
in  the  polishing.  And  this  is  especially  where  the  highest 
skill  of  the  manipulator  is  called  for.  An  extra  rub  witJi 
the  palm  of  the  hand  may  be  sufficient  to  distort  its  figure 

Then  another  trouble  comes  in,  increasing  enormously  with 
the  size.  We  cannot  get  size  without  an  immense  increase 
of  ioeight,  and  then  comes  the  difficulty  of  supporting  in  their 
tubes  these  heavy  masses  without  flexure  or  straining,  the 
least  degree  of  which  is  &tal  to  definition. 

But  now,  supposing  all  these  difficulties  successfully  over- 
come, there  remains  yet  another  obstacle,  which  is  utterlj 
beyoDd  man's  power  or  skill  to  contend  with.  We  live  at 
the  bottom  of  an  ocean  of  air ;  and  we  could  not  exist  even 
if  we  could  surmount  it,  any  more  than  a  fish  could  live  out 
of  water.  And  this  ocean  is  in  a  state  of  ceaseless  aeitation, 
more  or  less.  Through  this  medium  must  pass  me  rays 
which  go  to  form  the  telescopic  image.  Some  idea  of  the 
effect  of  this  may  be  formed  by  trying  to  read  the  inscrip- 
tion on  a  coin  lying  at  the  bottom  of  a  clear  pool  that  is 
agitated  by  the  breeze.  I  have  viewed  the  planet  Saturn  in 
the  telescope,  when,  from  this  cause,  it  presented  the  appear- 
ance of  a  fire-ball ;  huge  tongues  of  flame  apparently  blazing 
all  round  it,  flickering  and  dancing;  precisely  like  those 
kerosene  fireidUe  which  the  boys  throw  up  into  ike  air  with 
such  magnificent  effect  on  Queen's  birth-night«.  It  was,  to 
all  appearance,  a  world  in  a  hUue.  It  is  not  then  to  be  sup- 
posed that  we  can,  whenever  we  please,  obtain  a  clear  and 
distinct  view  of  any  celestial  object  we  may  wish  to  inspect. 
Favourable  occasions  for  this  are  few  and  far  between.  Some- 
times a  lull  in  the  atmospheric  waves  permits  of  a  momentary 
glimpse  of  the  object  clearly  and  sharply  defined ;  just  as,  in 
^e  case  of  the  coin  in  the  pool,  a  brief  lull  in  the  breeze 
allows  you  to  begin  to  read  the  inscription ;  but  before  you 
get  half-way  through  another  puff  comes  up  and  blurrs  it  all 
over. 

Now  this  difficulty  increases  with  the  size  of  the  telescope, 
inasmuch  as  that  the  larger  diameter  takes  in  a  greater 
number  of  these  disturbing  atmospheric  waves ;  for  which 
reason  the  observer  has  often  temporarily  to  reduce  the 
effective  aperture,  that  is,  the  power  of  his  telescope. 
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The  only  possible  amelioratioii  of  the  obstacle  referred  to 
is  to  leave  as  much  as  i>ossible  of  this  distarbiDg  medium 
below  the  obseirer.  This  is  just  what  is  done  in  the  case  of 
the  great  Inch  Tdeseope^  which  is  erected  on  a  moimtain  in 
San  Francisco  at  an  elevation  of  4,800  feet,  or  about  the 
height  of  the  top  of  Mount  Wellington.  This,  coupled  with 
its  vast  size  and  perfect  finish,  places  this  instrument  in  the 
advance  post  of  telescopic  power.  It  has  lately  been  proposed 
in  France  to  erect  an  Observatory  on  one  of  the  Alps,  at  an 
elevation  of  15,000  feet.  Owing  to  the  compressibility  of  the 
atmosphere  by  the  superincumbent  weight  of  the  upper  strata 
the  half  of  the  entire  mass  lies  somewhat  below  an  eleva- 
tion, of  three  miles,  although  the  rarer  air  probably 
extends  considerably  over  100  miles.  But  the  necessitv  of 
air  and  warmth  places  a  limit  not  far  to  reach  in  this  direc- 
tion. The  most  daring  of  balloonists  ventured  up  to  an 
elevation  of  about  seven  miles  (I  speak  from  memory),  when 
one  of  the  occupants  became  insensible,  and  his  companion 
had  only  strength  left  to  release  the  gas  with  his  teeth, 
having  lost  the  use  of  hands,  and  descend  into  a  denser 
atmosphere. 

Assuming  that  I  have  fairly  stated  the  case,  it  would  appear 
then  that  Ihe  smallest  advance  in  telescopic  power  is  neces- 
sarily to  be  obtained  only  at  a  cost  enormously  out  of  pro- 
portion to  the  gain,  or,  as  it  is  commonly  expressed,  "  the 
game  is  not  worth  the  candle." 

One  word  with  reference  to  the  announcement  of  a  new 
opticaJ  glass  for  the  manufacture  of  telescopic  lenses,  about  * 
which  a  deal  of  tali  talk  has  been  indulged,  and  probably  not 
a  few  hoaxes,  with  more  yet  to  come.  This  sort  of  talk 
springs  from  an  entire  ignorance  of  the  function  of  any  such 
glass  and  a  suppontion  that  some  magical  magnifying  power 
is  inherent  in  the  glass  itself  instead  of  in  the  skill  required 
to  shape  it.  The  function  of  such  glass  is  simply  to  combine 
more  accurately  the  different  coloured  rays,  which  existing 
coiabinationa  fail,  to  some  extenti  to  bring  to  a  common 
focus,  the  result  being  more  perfect  definition. 

A  brief  explanation  will,  I  think,  serve  to  make  this  clear. 
LigU  passes  in  straight  lines  through  a  uniform  medium.  On 
entering  a  denser  transparent  body  the  ray  is  bent  towards 
thd  substance  of  that  body  (See  Fig*  2). 

But  what  we  see  MVfhite  light  is  really  composed  of  the 
blending  of  all  the  colours  of  the  rainbow,  together  with  some 
other  raysy  viz.,  the  actnie  or  chemical  rays  and  the  heat  rays. 
Now,  these  latter,  together  with  all  the  oifiTerent  colours,  are 
unequally  "  refract  "  orbentk  The  Ught  is,  in  &ct,  decom- 
posed. Of  the  light  rays  the  ifiolet  is  the  most  bent,  the  red 
least.  They  are  thus  spread  out  into  a  band,  along  which  the 
di^erent  colours  are  distributed.    A  simple  lens,  such  as  thiit 
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of  the  primitiTe  telescope,  is  prismatic.  The  effect  is  that  the 
red  rajs  are  brought  to  focus  at  B,  and  the  voilet  to  a  shorter 
focus  at  y,  the  other  tints  lying  between.  Thus  there  is  no 
definite  focus  (See  Fig.  8). 

We  have,  then,  two  effects  from  the  passage  of  a  ray 
through  tL  prism — the  bending  or  refraction,  and  the  (i0eom|>o«- 
ing  or  dispersion.  But  the  grand  discorery  was  made  that 
different  Kinds  of  glass  disperse  or  spread  the  colours  in 
different  degrees  with  a  given  amount  of  refraction,  thus  : — 
If  the  former  prism  had  been  of  flint  glass  instead  of  plate, 
and  made  to  give  the  same  amount  of  bending,  we  should 
have  had  the  different  colours  spread  over,  perhaps,  double 
the  space.  To  produce  an  equal  spreading  of  the  colours  we 
shall  require  el  flint  glass  prism  that  will  bend  or  refract  less. 
We  shall  require  to  bend  the  raj  onlj  to  B  instead  of  to  A 
(Fig.  2) ;  that  is,  we  shall  require  a  thinner  or  less  angular 
prism.  Now,  place  these  two  prisms  together  in  reverse  posi- 
tions, and  what  will  be  the  effect  P  The  raj  will  be  partially 
brought  back  towards  the  straight,  viz.,  to  0  instead  of  to  A. 
(See  Fig.  2  b),  leaving  still  an  amount  of  deviation,  from  the 
greater  thickness  of  the  plate  glass.  But  the  dispersion  of 
the  colours  is  in  reverse  order  in  consequence  of  the  inversion 
of  the  prisms,  but  in  equal  degree.  The  complimentary 
colours  are  therefore  superimposed,  and  are  re-composed  into 
white  light.  This  is  the  secret  of  the  vast  advance  in  telescopic 
power  since  the  dajs  of  Galileo. 

Now  to  applj  this  to  the  telescope.  The  lens  (P)  of  plaie 
glass  (see  IHgure  4)  is  backed  bj  a  concave  of  flint  glass  (C) 
of  less  refraction  power,  thus  leaving  a  surplus  of  refraction 
to  the  convex,  the  effect  being  that  we  get  a  focus  at  jP  instead 
of  at  /,  with  all  the  different  coloured  rajs  brought  to  a 
common  focus. 

Now,  there  is  one  trouble  that  has  not  jet  been  sur- 
mounted. Although  the  general  prismatic  dispersion  maj  be 
equalised  and  neutralised,  the  colours  are  unequally  dis- 
tributed bj  the  two  kinds  of  glass.  Consequentlj  one 
particular  coloured  raj  does  not  meet  its  exact  complimentary 
in  the  reversed  spectrum,  and  as  a  result  we  have  a  fringe  of 
outstanding  colour.  This  is  called  the  '*  irrationalitj  "  of  the 
spectrum.  This  is  what  opticians  are  endeavouring  to  get  rid 
of  bj  the  invention  of  a  glass  that  will  locate  the  different 
colours  in  the  same  relative  position  as  does  the  plate  glass  of 
the  convex,  and  this  is  all  the  magic  there  is  about  it. 

Possible  Power  of  the  Telescope. 

I  think  manj  persons  entertain  verj  exaggerated  ideas  of 

what  the  telescope  in  its  present  stage  can  reallj  accomplish. 

Theoreticallj  it  is  assumed  that  the  utmost  available  power 

of  the  most  perfect  instrument,  and  under  the  most  favourable 
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^circumstances  as  to  tbe  state  of  the  air,  etc.,  is  100  to  the  inch 
of  aperture.  This  is  the  ex^eme,  rarely  reached.  The  Lick 
Telescope  has  an  object  glass  86  inches  in  diameter.  Consider- 
ing the  necessarily  immense  thickness  of  glass  through  which 
the  light  has  to  pass,  we  may  assume  3,(XK)  at  the  utmost  of 
its  power.  This  should,  if  definition  were  perfect,  give  us  a 
view  of  the  moon  as  at  a  distance  of  80  miles.  Of  course  this 
is  a  vast  approach.  But  what  could  we  see  of  the  details  of  a 
terrestrial  mountain,  supposing  we  could  discern  it  at  80 
miles  distance  ?  This  estimate  is,  of  course,  on  the  supposi- 
tion that  we  could  eliminate  all  optical  imperfection  and 
atmospheric  disturbance,  both  of  which  are  impracticable.  In 
connection  with  this  question  I  made  the  following  experi- 
ment the  other  day : — I  approached  a  handbill,  of  the  subject 
of  which  I  was  ignorant,  until  I  could  just  make  out  the 
boldesji  type.  I  found  the  distance  16  yards.  The  letters 
were  bold  block  letters,  1  inch  in  height.  Beckoning  from 
thisy  similar  letters  on  the  moon's  face,  to  be  seen  by  natural 
unassisted  vision,  should  measure  417  miles.  There  would  be 
Toom  across  her  face  for  a  word  of  five  letters.  With  a  tele- 
scopic power  of  8,000,  and  no  imperfection  introduced,  such 
letters,  to  be  readable,  would  have  to  be  244  yards.  Each 
letter  would  thus  cover  a  space  of  about  12  acres.  Allowing 
f OT  imperfection,  I  think  this  would  be  the  smallest  patch 
that  would  be  discernible  at  all  as  to  shape.  At  the  distance 
of  Jupiter  this  object  would  need  to  be  about  four  million 
times  larger  in  surface,  or,  say,  three  times  the  size  of 
Tasmania. 

Photography. 

There  is  one  direction,  however,  in  which  the  powers  of 
the  telescope  are  in  process  of  development  to  a  considerable 
extent,  that  is,  by  its  association  with  photography.  I  have 
so  far  dealt  with  the  telescope  as  a  seeing  inst^ment.  What- 
ever is  to  be  seen  is  seen  at  once.  We  cannot  increase  its 
vividness  or  distinctness  by  prolonged  gaze.  If  a  faint  star, 
€.g»,  is  not  at  once  visible  when  the  eye  is  directed  to  its  posi- 
tion, any  amount  of  staring  at  it  will  not  bring  it  into  view. 
Not  so  with  ^photography.  The  more  it  looks  the  more  it  sees. 
In  this  way  it  has  been  arranged  to  explore  the  entire 
heavens  to  depths  far  beyond  the  limits  of  telescopic  vision 
by  combined  effort  of  all  the  principal  Observatories  in  the 
world.  Already  vast  numbers  of  minute  stars  have  impressed 
themselves  upon  the  photographic  plate  that  would  nrobably 
for  ever  have  remained  beyond  tiie  power  of  actual  vision. 
To  accomplish  this  something  more  is  necessaxr  than  merely 
focussing  the  object  upon  the  photo  plate.  It  nas  to  be  kept 
there  accurately  during  the  whole  time  of  the  exposure — a 
•needle's  point  to  a  spider  line^and  that  for  hours,  against 
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the  diarnal  motion  of  tlie  eartli.  To  give  the  proper  motion 
to  the  telescope  the  most  accurately  constructed  dnying  dodc* 
work  is  necessaiy.  For  planetary  detail,  however,  I  much 
question  if  photography  will  ever  render  much  service.  There 
is  no  getting  over  the  blurring  caused  by  atmospheric  dis- 
turbances, superadded  to  instrumental  imperfection.  The- 
photo  of  moon  from  the  great  Melbourne  telescope  is 
generally  accounted  one  of  the  most  successful  ever  produced. 
But  in  tiiis,  minute  details  that  are  distinctiy  visible  in  either 
of  my  comparatively  small  telescopes  are  totally  absent. 

A  few  remarks  on  the  necessity  of  eatUion  in  rightiy  inter- 
preting telescopic  appearances  may  fittingly  conclude  this 
paper.  A  novice  on  taking  his  first  peep  at  the  planets,  we 
will  suppose,  will  probably  feel  quite  disappointed  that  the 
object  he  sees  exhibits  very  little  of  the  detail  or  appearance 
of  that  same  object  as  depicted  and  described  by  experienced 
observers,  and  after  long  and  diligent  observation.  The  eye 
requires  considerable  training  for  this  Isxai  of  seeing.  More- 
over, considerable  judgment  is  necessary  in  rightly  interpret- 
ing what  we  see. 
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NOTES  ON  THE  MOUNT  LYELL  DISTRICT, 

TASMANIA. 

By  Fkbdebick  Di.kybbs  Power,  F.G.S. 

(Corresponding  Member  Royal  Societj  of  Tasmania.) 

On  taking  a  casual  glance  at  the  geologically  coloured  map 
of  Tasmania  we  are  struck  with  its  similarity  in  appearance  to 
some  huge  concretion,  for  we  see  a  nucleus  of  greenstone, 
which  is  surrounded  more  or  less  by  a  ring  of  the  upper  coal 
measures,  and  these  again  by  rocks  from  other  epochs. 

If  instead  of  the  geological  map  we  take  a  topographical 
one  we  will  observe  the  same  onion-like  structure.  In  the 
centre  we  find  the  Lake  Plateau  country,  from  which  the 
river  systems  of  Tasmania  radiate.  Encircling  this  are 
various  ranges  of  mountains,  and  finally  we  have  the  sea 
coast,  which  has  practically  the  same  contour  as  the  kernel, 
making  due  allowance  for  irregularities,  which  would  be 
exaggerated  by  enlargements.  Looking  at  the  island  as  a- 
whole,  it  is  heart-shaped,  and  somewhat  similar  in  outline  to 
the  continents,  inasmuch  as  it  is  widest  at  the  northern  and 
narrowest  at  its  southern  end,  its  length  being  north  and 
south.  The  geological  and  topographical  features  coinciding 
so  closely,  we  are  naturally  led  to  the  conclusion  that  they 
must  in  some  way  or  other  be  intimately  related.  If  we  can 
further  connect  our  ore  deposits  with  the  physical  develop- 
ments of  the  country  we  may  gain  something  by  our  studies 
with  which  the  strictest  utilitarian  cannot  find  fault. 

Oboqbaphy. 

Mr.  R.  M.  Johnston  supposes  that  many  of  the  Tasmanian 
moimtains  are  due  to  the  shrinkage  of  the  earth's  crust ;  but 
it  has  long  since  been  proved  that  the  elevations  of  our 
mountains  are  far  in  excess  of  that  required  by  the  cooling 
of  the  world,  and  although  some  slight  puckering  of  the 
surface  may  be  due  to  this  cause,  stiU  I  believe  it  will  be 
generally  conceded  that  other  agencies  are  also  at  work,  and 
that  the  presence  of  the  ocean  is  the  greatest  of  these. 

We  almost  invariably  find  that  the  highest  mountain 
ranges  have  been  developed  more  or  less  paiallel  to  the  past 
or  present  sea  coasts  that  are  washed  by  the  largest  bodies  of 
water.  Thus  in  South  America  we  find  the  Andes  on  tho 
west  higher  than  the  mountains  of  the  east  coast ;  also  that 
the  western  shores  of  America  are  washed  by  the  Pacific 
Ocean,  which  is  greater  in  area  and  depth  than  the  Atlantic, 
which  is  on  the  eastern  coast.  Coming  nearer  home  for  an 
example,  we  find  the  highest  Australian  mountains  on  the 
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east  coast,  the  Pacific  again  being  larger  than  the  Indian 
Ocean.  In  Tasmania,  however,  matters  are  somewhat 
different,  for  there  is  an  unbroken  stretch  of  water  from  its 
west  coast  to  South  America ;  while  on  its  east  coast,  some 
twenty  degrees  distant,  New  Zealand  acts  as  a  breakwater, 
and  braces  up  the  ocean,  so  to  speak,  relieving  the  east  coast 
of  Tasmania  of  much  pressure  from  the  main  bodj  of  water. 
Therefore  we  are  not  surprised  to  find  that  the  backbone  of 
Tasmania  is  on  the  western  side,  especially  when  we  find  a 
map  in  Wallace's  "  Island  Life  "  showing  the  deep  water  on 
the  west  coast  at  2,600  fathoms,  against  2,000  fathoms  on 
the  east  coast.  We  not  onl^  have  the  horizontal  pressure  of 
the  ocean,  but  also  the  vertical  pressure,  and  the  force  is  not 
a  steady  one,  but  varies  with  the  tides,  this  movement  being 
more  effective  in  shifting  the  earth's  crust  than  a  dead 
pressure.  The  pressure  of  the  immense  bodies  of  water  in 
the  oceans  are  working  as  bard  to-day  in  the  building  up, 
and  indirectly  in  the  pulling  down,  of  our  mountain  systems 
as  they  have  in  the  past,  and  it  makes  its  pressure  felt  second- 
hand by  the  enormous  weight  of  the  rocks  that  they  pile  up, 
which  in  their  turn  exert  a  vertical  pressure.  We  generally 
find  that  the  actual  coastal  range  is  not  so  high  as  the  next 
inland  one,  as  if  the  force  causing  the  mountain  system  had 
limited  the  area  on  which  the  range  nearest  to  it  could  draw ; 
also  that  the  ranges  following  the  main  one  are  lower  and 
further  away  from  each  other  as  they  go  inland.  So  in  the 
case  of  Tasmania  we  find  the  West  Ck^ist  Bange  compara- 
tively low.  Then  comes  the  Main  Kange,  including  the 
Frenchman's  Cap,  Eldon  Bange,  and  the  Cradles,  which  are 
among  the  highest  mountains  of  Tasmania.  These  are 
followed  up  further  inland  by  the  King  William  Bange. 
These  ranges  are  like  immense  fossil  waves  rolling  inland. 
They  have  a  long  slope  on  their  western  side  and  a  steep  one 
on  their  eastern,  just  as  if  they  had  been  pushed  up  by  the 
sea.  Having  taken  a  flying  survey  of  the  physical  features  of 
Tasmania  we  will  now  make  a  few  remarks  relative  to  the 
mineral  wealth  of  the  West  Coast,  and  more  particularly  to 
the  Mount  Lyell  district. 

GEOLOaT. 

The  West  Coast  of  Tasmania  is  rich  in  the  variety  of  its 
minerals,  among  which  ores  of  the  following  metals  are 
found : — Tin,  gold,  silver,  lead,  zinc,  copper,  iron,  chromium, 
nickel,  bismuth,  wolfram,  iridium,  antimony,  manganese,  and 
mercury ;  also  other  minerals  of  commercial  value — e.^., 
marble,  serpentine,  asbestos,  lignite,  etc. 

Mount  Lyell  (named  after  the  celebrated  geologist.  Sir 
Oharles  Lyell) — and  its  district  is  a  most  interesting  one  from 
■a  geologist's  point  of  view,  for  here  we  |have  two  ^or  three 
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different  types  of  ore  deposits.  The  most  widely  known, 
perhaps,  is  that  called  the  "  Iron  Blow,"  on  account  of  the 
hugh  Doulders  of  hematite  (specimen  556)  outcropping  on  the 
surface.  Mounts  Lyell  and  Owen  (named  after  Professor 
Owen)  are  two  peaks  of  the  West  Coast  Eange,  divided  by  the 
Xiinda  Valley,  but  connected  on  their  western  slopes  by  a 
saddle,  which  forms  a  watershed,  the  drainage  on  the  east 
flowing  down  the  Linda  into  the  King  Eiver,  and  that  on  the 
west  finding  its  way  into  the  Queen  Biver.  That  portion  of 
the  Iron  Blow  worked  by  the  Mount  Lyell  Oold  Mining 
Company  is  situated  on  the  eastern  side  of  the  Mount  Owen 
eni  of  the  saddle.  The  country  rock  about  here  consists  of 
sandstones,  green — (specimen  546)  and  red  (specimen  551), 
bleached  at  the  surface  (specimen  553)  ;  various  schists — 
ferruginous  (specimen  550),  talcose  (specimen  548),  hydro- 
mica  (specimen  547),  etc.;  and  limestone  (specimen  552), 
T^hich  has  a  schistose  structure.  The  general  strike  of  these 
rocks  is  approximately  parallel  with  the  West  Coast  Bange, 
Bmni.  also  the  sea  coast  m  these  parts.  The  older  rocks  are 
overlaid  with  a  quartz  conglomerate  (specimen  549),  which 
caps  the  highest  points  of  Mounts  Lyell  and  Owen. 

The  Iron  Blow  Depoeit. — Mr.  G.  Thureau  believes  this  lode 
to  be  due  to  thermal  action,  but  after  carefully  going  over  the 
ground  three  or  four  times  I  failed  to  find  any  facts  which 
would  confirm  this  theory. 

Some  people  are  pleased  to  consider  this  a  so-called  "  true 
fissure  lode,"  but  this  fissure  theory,  which  has  been  applied 
to  the  majority  of  lodes,  is  fast  dying  out,  for,  assuming  a 
fissure  to  be  formed  for  the  sake  of  argument,  any  man 
accustomed  to  mining  is  aware  that  conditions  which  would 
enable  the  walls  of  that  fissure  to  keep  open  until  the  inter- 
mediate space  was  filled  up  with  mineral  matter  by  means  of 
water  must  be  very  rare  indeed.  If  the  country  rock  has 
simply  been  loosened  by  some  dynamical  agency,  or  even  if  a 
fault  caused  a  fracture  and  displacement  of  the  rock,  any 
cavities  due  to  irregularities  of  the  walls  would  be  filled  up 
with  rubbed  off  portions  of  the  sides  which  have  been  loosened 
by  the  movement,  thus  packing  the  space  between  the  walla 
lise  mullock  in  a  worked-out  lode.  There  is,  then,  no  fissure, 
and  the  whole  afEair  must  be  relegated  to  an  exaggerated 
form  of  loosened  country,  the  interstices  of  which  f^e  filled 
with  metallic  minerals  brought  in  by  solution,  which  cement 
together  the  brecciated  and  powdered  rock,  sometimes  even 
replacing  it.  However,  the  Iron  Blow  shows  no  signs  of  this, 
but,  on  the  contrary,  gives  every  indication  of  belonging  to 
that  class  of  deposit  known  as  segregation  lodes. 

The  two  prevailing  tints  that  the  sandstones  and  schists 
assume  when  not  bleached  are  green  and  red.  Some  of  the 
bands  of  rock  appear  to  have  concentrated  more  iron  than 
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others,  at  the  expense  of  their  neighbours,  and  at  times  we^ 
get  Terj  dark  snades  indeed ;  in  fact,  in  places  it  is  com- 
pletely turned  into  hematite,  which  retuns  the  same  laminated 
structure  that  the  original  rock  possessed.  This  transforma- 
tion can  be  traced  in  its  various  stages  until  we  come  to  what 
we  may  consider  the  adult  or  perfect  state,  as  exhibited  in  the 
Iron  Blow.  This  deposit  has  not  been  actually  traced  for  any 
great  length,  but  a  similar  class  of  stone  has  been  found  here 
and  there  on  its  course  so  far  north  as  Mount  Sedgwick,  but 
whether  these  outcrops  belong  to  the  same  layer  of  altered 
schist  or  to  parallel  ones  will  not  interfere  with  any  interpre- 
tation of  their  segretative  character.  Although  the  Iron 
Blow  is  composed  for  the  most  part  of  hematite,  it  is  not  on 
account  of  its  iron  that  it  is  worked,  but  because  it  is  found 
to  be  the  matrix  for  gold.  Besides  hematite  we  also  find  a 
fair  amount  of  barjta  (specimen  558),  but,  curiously  enough, 
very  little  quartz.  The  footwall  is  red  sandstone,  with 
quartz,  and  the  hanging  wail  iron  pyrites,  which  we  will 
speak  of  later  on.  The  general  strike  is  nearly  north  and 
south,  though  locally  both  strike  and  underlay  vary  consider- 
ably, which  is  just  what  one  would  expect  in  a  disturbed 
country  like  this.  The  hematite  may  be  diyided  into  two 
classes,  according  to  its  hardness,  these  occurring  in  alternate 
bands,  the  softer  portion  looking  as  if  it  had  bsen  loosened 
by  friction. 

We  now  come  to  a  very  important  point.  There  has 
evidently  been  some  great  strain  about  here,  as  indicated  bj 
cracks  in  the  sandstone  and  conglomerate  filled  with  quartz, 
and  in  the  limestone,  occupied  with  calcite ;  also  by  the  &tct 
that  the  conglomerate  found  on  the  tops  of  the  mountains 
only  occur  in  broken  patches  on  the  saddle.  I  am  inclined  to 
think  that  as  the  peaks  of  Mounts  Lyell  and  Owen  were 
formed  the  land  piled  up  at  those  points  was  robbed  from 
what  are  now  valleys,  the  dragged  out  appearance  of  the 
country  leaving  one  under  that  impression.  The  great  weight 
of  these  accumulations  could  not  be  without  effect  on  th& 
weakened  neighbourhood,  and  when  settling  down  it  would 
have  the  same  efiEect  as  if  one  were  to  catch  hold  of  opposite 
ends  of  a  pamphlet  and  press  them  towards  each  other,  if  I 
may  be  allowed  to  make  use  of  a  homelj  illustration.  U  this 
took  place  after  most  of  the  Iron  Blow  hematite  was  deposited 
it  would  accoimt  for  some  of  it  appearing  to  be  rubbed  up 
along  the  lines  of  least  resistance,  which  are  coincident  with 
the  planes  of  bedding  and  cleavage.  It  would  also  account 
for  another  deposit  adjoining  the  Iron  Blow,  though  entirely 
distinct  from  it.  On  the  hanging  wall  of  the  hematite,  as 
before  mentioned,  is  a  large  deposit  of  iron  pyrites  (specimen 
555).  If  we  examine  the  structure  of  this  we  find  that  when 
nndecomposed  it  is  inclined  to  be  schistose,  and  has  a  remark- 
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ablj  dose,  dense  texture.  The  boundary  between  this 
pyrites  and  the  hematite  is  Tery  sharp,  which  is  what  we 
would  expect  if  due  to  the  cause  I  suggest ;  for  if  such  a 
settling  down  of  the  mountains  on  each  side  took  place  after 
the  hard  hematite  was  segregated,  there  being  little  cohesion 
between  the  hematite  and  the  softer  schists,  a  rapture  would 
most  easily  take  place  between  them ;  and  the  hematite,  not 
yielding  so  readily  to  pressure  exerted  end  on  to  its  grain, 
would  break  up  into  fine  particles  that  coold  occupy  any 
loosened  portion  of  its  body ;  while  the  country  rock,  being 
more  flexible,  would  bend  rather  than  break,  and  so  remain 
porous  until  infilitrated  mineral  solutions  filled  up  all  the 
spaces.  The  country  rock  about  the  iron  pyrites  deposit 
occurs  at  various  angles  of  strike,  as  if  wrapping  round  it, 
and  the  talcose  schist  illustrates  the  lenticular  nature  I  hare 
tried  to  describe  on  a  small  scale.  There  are  no  signs  of 
sudden  rupture  having  taken  place  here,  but  everything 
points  to  a  gradual  motion,  which  in  all  probability  is 
continued  at  the  present  day.  Associated  with  the  iron 
pyrites  we  find  galena ;  also  copper  pyrites,  with  its  resulting 
secondary  minerals — viz.,  malachite,  azurite,  cuprite,  and 
native  copper.  The  pyrites  deposit  occupies  a  depression  or 
gully  running  25  degrees  W.  of  N.,  the  hollow  evidently 
being  formed  by  the  decomposition  of  the  pyrites,  a  large 
portion  of  it  being  dissolved  out  by  water  in  the  form  of 
sulphate  of  iron,  while  that  which  is  oxidised  into  gossan 
remains  behind  as  a  thin  capping,  until  denuded  by  atmos- 
pheric agencies.  I  account  for  the  pyrites  being  found  so 
near  the  surface  by  the  fiict  that  the  country  here  is  very 
moist,  a  peaty  water  oozing  out  of  the  button  grass,  the 
reducing  action  of  which  would  retard  oxidation.  I  also 
tredit  this  water  with  being  the  agent  that  reduces  the  silver 
and  copper  which  we  find  in  the  neighbourhood.  The  water 
is  so  darkly  coloured  that  one  almost  suspects  Neptune  of 
having  upset  his  billy-can  of  tea.  The  mass  of  the  pyrites  is 
very  poor  in  gold,  but  the  gossan  (specimen  559)  or  iron 
capping  in  places  contains  a  fair  amount.  This  is  only 
reasonable,  for  a  ton  of  gossan  is  greater  in  bulk  than  a  ton 
of  heavier  pyrites,  and  since  a  ton  of  gossan  must  be  the 
product  of  decomposition  of  much  more  than  a  ton  of  pyrites, 
the  former  will  naturally  contain  the  gold  concentrate  in  it, 
unless  washed  away  mechanically,  but  the  vesicular  nature  of 
the  gossan  tends  to  prevent  that,  and  the  sulphate  of  iron 
formed  would  prevent  it  being  carried  away  in  solution 
ohemically.  The  decomposed  pyrites,  when  placed  on  litmus 
paper  and  moistened,  shows  a  distinct  acid  reaction,  and  this 
stone,  when  passed  through  the  battery,  unless  well  leached 
first  and  washed  with  alkaline  water,  will  eat  into  the  plates 
and  sicken  the  quicksilver. 
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The  Linda  VdUey  Alluvial — Most  of  the  creeks  flowing  into 
the  Linda  Valley  are  found  to  be  gold-bearing,  as  is  also  the 
alluTial  of  the  Talley  itself ;  in  fact,  it  was  by  following  up  the 
auriferous  debris  to  the  foot  of  the  Iron  Blow  that  this  now 
well-known  deposit  was  discoTcred,  and  for  this  reason  it  ia 
generally  considered  that  the  gold  found  in  the  low  country 
was  shed  from  the  hematite.  I  have  carefully  examined  some 
specimens  found  in  the  alluvial,  which  show  gold  clinging  to 
its  matrix.  In  some  instances,  it  is  true,  we  find  the  gold 
attached  to  hematite,  but  we  also  find  it  sticking  out  of 
quartz.  However,  specimens  of  either  sort  are  rare,  even  at 
uie  head  of  the  gullies,  the  gold  being,  as  a  rule,  clean  and  in 
&ae  grains.  Now,  I  believe  that  most  of  the  gold  and  alluvial 
found  in  the  Linda  Valley — and  for  the  matter  of  that,  in  the 
neighbouring  creeks  also — is  derived  from  the  conglomerate 
which  caps  the  mountains  hereabouts.  My  reasons  are 
these : — 

1.  There  is  no  earthly  reason  why  gold  should  not  occur 

in  the  conglomerate  if  it  were  formed  from  a  gold- 
bearing  country,  and  we  know  the  West  Coast  to  be 
auriferous  in  several  places. 

2.  The  alluvial  at  the  head  of  the  Linda  Valley  is  water- 

worn,  and  composed  for  the  most  part  of  quartz 
pebbles.  In  such  a  position  the  quartz,  if  originat- 
ing from  close  by,  could  not  have  travelled 
sufficiently  far  to  be  so  rounded,  besides,  there  is 
not  much  quartz  in  the  neighbourhood,  the  rocks 
being  mostly  schists  and  sandstones. 

3.  The  saddle  at  the  head  of  the  valley   connecting 

Mounts  Owen  and  Lyell  has  very  little  conglomerate 
left  on  it,  though  traces  here  and  there  can  be  seen 
that  could  not  possibly  have  fallen  down  from  the 
higher  mountains.  If  the  conglomerate  originally 
on  the  saddle  was  ruptured  and  loosened  bj 
dynamical  strains  it  would  be  the  more  easily  disin- 
tegrated and  washed  down  into  the  valley  by 
sub-aerial  agencies  than  the  less  disturbed  and 
more  solid  rock  on  the  mountains,  which  would 
account  for  our  not  finding  much  conglomerate  left 
on  the  saddle ;  then,  a^in,  the  pebbles  composing 
the  gravel  of  the  alluvial  in  the  valley  are  simila^ 
in  size  and  nature  to  those  found  in  the 
conglomerate. 

4.  Boulders  of  conglomerate  can  be  seen  in  various 

stages  of  decomposition  on  the  sides  of  the 
mountains  and  in  the  alluvial  of  the  valley.  I  have 
washed  the  product  from  a  decomposing  boulder 
standing  isolated  on  its  way  to  a  gully  below,  and 
have    obtained    a    colour    of   gold.      On    mskking 
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enquiries  from  local  miners,  two  of  them — Jack 
Fehej  and  Steye  Karlsen— informed  me  that  they 
had  also  obtained  gold  from  the  conglomerate  wash 
at  different  time& 
5.  That  portion  of  the  alluvial  deposit  which  is  composed 
of  broken  up  schists  is  yerj  poor  in  gold;  that 
made  up  of  red  standstone  drift  is  better,  while  that 
consisting  of  quartz  pebbles  is  the  best,  and  we 
seldom  get  a  '<  duffer  "  dish  from  it.    At  Earlsen's 
face  they  ayerage  about  five  grains  per  lode,  while 
at  the  Linda  Valley  claim  they  estimate  four  and 
two-eleyenth  grains  per  cubic  yard  of  dirt. 
The  alluyial  at  the  head  of  the  Linda  Valley  is  evidently 
not  in  its  original  position,  as  can  be  seen  by  the  high  angle 
at  which    it    is   found,    for    the    gravel,    sand,    clay   and 
lignite,     all    of    which    have     different     angles     of    rest, 
are  tilted  up  to  such  a  degree  that  proves  they  could  not  have 
been  deposited  in  such  a  situation.    Some  people  shirk  the 
necessity  of  explaining  the  problem  of  the  Linda  Valley 
alluvial  by   saying  that  the  whole  mass  has  been  turned 
topsy-turvy,  but  there  are  no  signs  of  such  a  general  mixing 
up :  the  tilting  of  the  deposit  from  the  original  angle  of 
deposition  is  all  we  require  to  make  the  whole  affair  clear, 
and  such  a  movement  in  the  earth's  crust  has  evidently  taken 
place  here,  as  the  bed  rock  is  thrown  out  of  its  normal  course. 
The  richest  portions  of  the  alluvial  is  found  to  be  the  top  and 
bottom  gravels,  and    wherever  certain  small,  heavy  white 
pebbles,  termed  locally  ''  Sailor  Jacks,"  occur  payable  gold  is 
sure  to  be  found.    At  Delany's  &ce  they  have  obtained  good 
results  from  the  former,  and  at  Karlsen's  face  first-rate  gold 
has  been  won  from  the  latter.     Some  persons  suggest  that 
the  alluvial  is  simply  conglomerate,  which  has  slipped  down 
bodily  from  the  mountains ;  but  this  can  hardly  be  the  case, 
as  the  alluvial  is  quite  loose,  while  the  conglomerate  is  very 
compact ;  besides,  the  former  is  associated  with  lignite  which 
we  do  not  find  on  the  heights  above,  thus  proving  that  the 
gravel  was  deposited  gradually  where  now  found,  and  that  the 
conditions  then  prevailing  were  favourable  to  a  dense  under- 
growth.   The  presence  of  occasional  patches  of  gravel  in  the 
lignite  shows  that  the  original  organic  mass  grew  in  shallow 
places  subject  to  floods,  and  it  is  only  in  such  spots  that  we 
find  gold  in  the  lignite,  this  going  to  prove  that  the  gold 
in  the  alluvial  has  been  deposited  mechanically,  and  not 
chemically,  otherwise  we  would  expect  to  find  it  richer  near 
the  lignite,  which  would  tend  to  reduce  it   from  solution, 
either  by  virtue  of  the  organic  substance  itself,  or  else  by  the 
sulphuretted  hydrogen  given  off  by  its  decomposition.    Drift 
wood    may  have   contobuted  somewhat    to    these    lignite 
deposits  (^specimen  561),  but  owing  to  their  depth  I  consider 


■32  NOTES  OX  THE  M0T7VT  LTXLL  DI8TBICT,  TASMANIA. 

most  of  the  vegetation  grew  in  situ ;  well  preseired  samples  of 
King  William  pine  (specimen  563),  and  leatberwood  (?) 
(specimen  562),  can  in  places  be  picked  out,  and  sometimes 
the  ligneous  matter  has  collected  iron  pyrites  about  it 
(specimen  560).  A  little  cement  is  now  and  again  to  be 
met  with  :  this  in  all  probabilitj  was  caused  by  pyrites  being 
formed,  an  opportunity  being  given  to  the  iron  present  to 
obtain  sulphur  from  the  decomposing  vegetable  matter,  and 
the  more  heavily  charged  water  finding  its  way  to  the  com- 
paratively stagnant  bottom  would  cement  the  pebbles 
together.  In  course  of  time,  as  the  deposit  was  drained, 
this  pyrites  would  become  oxidised,  as  we  find  it  at  the 
present  day  in  Xarlsen's  face.  Many  of  the  streams  on  the 
Mount  Lyell  side  of  the  gully  have  been  worked  for  gold, 
until  the  heavy  conglomerate  boulders  have  become  too 
numerous  to  remove.  Besides  gold,  native  copper  is  also 
obtained. 

Mount  Lyell  Copper  D^oeita. — On  tracing  the  alluvial  copper 
to  its  source  we  are  led  to  a  zone  of  decomposed  schists,  forming 
a  pug — grey,  yellow,  and  red — some  hundred  feet  broad. 
Where  cut  by  the  creeks  this  zone  would  appear  to  be  equally 
productive  throughout,  as  the  tenacious  clay  retains  most  of 
the  copper  that  is  shed  on  to  it ;  but  when  we  clean  up  the 
bed  of  the  watercourses  we  find  the  copper  is  confiLned  to 
three  distinct  deposits,  which  run  parallel,  from  two  feet  wide 
downwards.  Where  the  pug  is  comparatively  dry,  a  little 
below  the  surface,  it  flakes  ofE  in  pieces  corresponding  to  the 
cleavage  plains  of  the  shale ;  while  the  copper  is  found  in 
sheets,  as  if  occupying  the  joints  and  cleavage  plains  of  the 
original  rock.  These  sheets  of  metal,  which  at  times  are 
fairly  thick,  get  broken  up  into  small  nuggets,  shots,  and 
spangles,  which  are  more  or  less  coated  with  the  black  oxide 
of  copper.  Below  the  native  copper  we  come  across  cuprite, 
which  occurs  in  beautiful  crystals,  mostly  octahedrons,  with 
their  edges  truncated  by  faces  of  the  rhombic  dodecahedron. 
No  doubt  the  native  copper  has  been  reduced  from  this  by  the 
agency  of  the  peaty  waters.  Still  deeper  than  the  cuprite  we 
come  across  copper  pyrites,  which  takes  upon  itself  the  same 
form  as  the  rock  which  it  impregnates ;  in  fact,  it  might  be 
termed  a  cupriferous  schist.  Instead  of  copper  pyrites  the 
rock  may  be  charged  in  a  similar  manner  with  iron  pyrites,  or 
both.  When  the  latter  takes  place  the  copper  pyrites  is 
found  concentrated  on  one  side  and  the  iron  pyrites  on  the 
other,  and  when  the  deposit  crops  out  at  the  surface  the  iron 
pyrites  resolves  itself  into  the  oxide,  which  is  sometimes  accom- 
panied with  pyrolusite. 

In  presenting  the  above  remarks  to  the  members  of  the 
Boyal  Society  of  Tasmania  I  have  carefully  weighed  the  ideas 
^nd  opinions  of  others  who  have  visited  the  locality  I  refer  to. 
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If  the  glasses  through  which  I  have  yiewed  the  works  of 
nature  will  not  allow  me  to  agree  with  the  interpretation  that 
other  observers  have  thought  fit  to  make,  I  cannot  be  accused 
of  having  drawn  on  mj  imagination  to  obtrude  a  pet  theoiy 
upon  your  notice,  for  I  have  endeayoUred  to  give  a  correct 
description  of  matters  as  thej  at  present  are  found,  and  to 
point  out  how>  by  using  such  forces  of  nature  as  are  to  be 
Been  at  work  at  the  present  day,  such  results  could  be  brought 
about,  not  forgetting  that  time  is  an  unlimited  factor  of 
nature's  that  enables  her  to  produce  results  slowly,  yet  surely, 
in  the  world's  labomtory,  which  man,  during  his  short  space  of 
life,  can  never  hope  to  attain  by  the  same  means. 


DISCUSSION. 

Mr.  E.  M.  Johnston,  P.L.S.,  in  reply  to  Mr.  Power,  said : — 
Of  the  many  hypotheses  advanced  at  different  times  to  account 
primarily  for  the  oscillations  of  the  earth's  surface  it  is  frankly 
acknowledged  by  those  who  espouse  one  or  other  of  them  that 
all  are  open  to  objections  of  some  kind. 

There  are  three  hypotheses,  howeyer,  ably  supported  by 
celebrated  physicists,  which  severally  seem  to  find  greatest 
favour  among  geologists,  some  espousing  the  one  and' some 
the  rival  hypotheses.  These  three  hypotheses  are  mutually 
exclusiye,  and  may  be  briefly  described  as — 

1.  The  contraction  or  cooling  globe  theory. 

2.  The  gradation  or  surface  displacement  theory. 
8.  Mobility  of  a  hypothetic  fluid  theory. 

Undoubtedly  the  first  of  these  has  obtained  the  greater 
acceptance  among  geologists,  owing  mainly  to  the  able 
advocacy  of  Eobert  Mallet ;  and  although  it  is  admitted  that 
there  are  serious  objections  to  its  acceptance  (notably  those 
urged  by  Mellard  Bead  in  his  "  Origin  of  Mountain  Banges  "), 
it  is  even  now  variously  modified,  the  most  widely  accepted 
among  geologists  as  furnishing  an  explanation  of  the  origin 
of  the  upheavals  and  subsidences  of  the  earth's  crust.  Such 
is  the  opinion  of  Dr.  Geikie  in  his  last  great  work. 

The  rival  theories,  though  ably  supported,  have  even 
greater  objections  urged  against  them,  and  even  one  of  the 
most  formidable  opponents  of  the  contraction  theory  in 
Australasia,  Professor  Hutton,  cannot  urge  that  it  is  disproved 
by  the  demonstration  of  the  truth  of  anv  other  hypothesis. 
In  his  able  address  before  the  A.A.A.d.  he  states  that 
*^  During  the  last  fifty  years  investigation  has  rather  been 
destructive  than  constructive,  but  progress  has  been  made» 
Formidable  obstacles  have  been  removed  ...  No  doubt  the 
outlook  is  still  foggy,  but  the  horizon  is  clearing,  and  we  may 
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hope  that  when  we  have  fuller  knowledge  of  the  moyenients 
of  the  crust  we  shall  find  a  clear  explanation  of  their  cause." 
Until  that  time  arriyes  we  must  be  content  prorisionallj  with 
that  hypothesis  which  seems  to  account  most  reasonably  with 
the  greater  number  of  known  facts.  The  proof  of  a  more 
perfect  theory  has  not  yet  been  made  evident 

Mb.  Stephbns,  F.G.S.,  said  that  the  author  of  the  paper 
under  consideration  had  eyidently  paid  much  attention  to  the 
geological  formations  of  a  portion  of  the  Western  Country, 
but,  in  dealing  with  the  question  of  the  history  of  the 
mountain  systems  and  the  general  physical  structure  of 
Tasmania  as  a  whole,  he  appeared  to  have  relied  too  much 
on  the  information  supplied  by  maps,  which  is  necessarily 
very  imperfect.  That  the  chief  agency  at  work  in  producing 
those  undulations  in  the  primary  rocks  which  had  brought 
into  existence  many  of  the  mountain  ranges  and  valleys 
of  Tasmania  might  be  traced  to  secular  cooling  and  contrac- 
tion of  the  earth's  crust  there  could  be  little  doubt,  and  the 
mountain  systems  of  later  date  owed  their  origin  indirectly 
to  the  same  cause,  though  the  valleys  had,  for  the  most  part» 
been  scored  out  by  the  ordinary  processes  of  nature  working 
on  the  surface  of  the  country.  In  addition  to  what  had 
been  said  in  opposition  to  Mr.  Power's  water  pressure  and 
wave  theory,  it  might  be  pointed  out  that  until  portions  of 
the  crust  had  been  raised  there  was  no  deep  sea,  and  there* 
fore  all  that  the  weight  of  the  water  could  do,  if  it  had  any 
efEect  at  all,  would  be  to  moderate  the  downward  pressure  of 
neighbouring  mountain  ranges,  which  are  always  in  a  condi- 
tion of  continuous  resistance  to  the  forces  which  had  elevated 
them.  With  reference  to  Mr.  Power's  remarks  on  the  con- 
glomerates of  the  West  Coast,  there  could  be  no  doubt  that, 
as  he  suggests,  some  of  the  gold  in  the  alluvial  deposits  has 
been  derived  from  conglomerate  formed  from  the  waste 
of  auriferous  rocks.  On  the  other  hand  it  has  to  be  borne 
in  mind  that,  while  there  are  many  conglomerates  inter- 
stratified  with  the  primary  rocks,  and  likely  to  contain  gold 
in  cases  in  which  the  cemented  materials  have  been  derived 
from  auriferous  veinstones,  there  are  other  conglomerates  of 
more  recent  date  which  have  been  derived  from  bands  of 
quartz  rock,  quartzite,  and  associated  schists,  such  as  occur 
in  great  force  at  Mount  Arrowsmith,  Rocky  Cape,  and  else- 
where, in  which  no  gold  occurs  to  any  appreciable  extent. 

Mr.  A.  MoNTGOMBET,  M.A.,  Government  Geologist  of 
Tasmania,  regretted  the  absence  of  Mr.  Power,  as  he  would 
have  liked  to  have  had  from  him  further  explanation  of  the 
new  theories  advanced.  The  subject  matter  of  the  paper  had 
a  very  wide  scope,  comprising  two  new  theories,  one  of  the 
formation  of  mountain  chains,  and  a  second  of  the  origin  of 
lodes  in  general,  and  of  the  Motmt  Lyell  lode  in  particular. 
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Each  of  these  subjects  was  quite  large  enough  to  require  a 
separate  paper  for  its  elucidation.  Taking  the  new  theory 
of  mountain  elevation  first,  the  writer  referred  to  Mr.  John- 
€rton's  supposition  that  many  of  the  Tasmanian  mountains 
are  due  to  the  shrinkage  of  the  earth's  crust,  and  dismissed 
tibe  whole  contrsustion  theory  with  the  cursory  remark  that 
*^  it  has  long  since  been  proved  "  that  that  explanation  was 
insufficient.  He  thought  that  many  other  geologists  would 
agree  with  him  (Mr.  Montgomery)  in  denying^  that  any  such 
thing  had  long  since  been  proved.  While  it  might  be  con- 
ceded that  other  agencies  were  at  work,  he  did  not  think  either 
that  many  would  agree  that  the  mere  presence  of  the  ocean  was 
the  greatest.  The  subject  of  the  rate  of  the  cooling  of  the 
earth  and  the  contraction  consequent  thereon  was  a  most 
abstruse,  one,  and  there  had  been  great  difEerence  of  opinion 
expressed  about  it.  In  his  mention  of  the  higher  mountain 
ranges,  the  writer  left  out  of  account  the  great  range  of 
mountains  extending  from  the  west  of  Europe  to  the  east  of 
Asia,  and  right  away  from  any  large  body  of  water.  The 
theory  enunciated  was  that  the  mere  weight  of  huge  bodies  of 
water  pressing  on  the  crust  of  the  earth  forced  up  a  part  of  the 
solid  crust  to  a  higher  level,  and  he  failed  to  see  how  such  a 
thing  could  happen.  Water  could  only  raise  water  to  its  own 
level,  and  could  not  raise  a  heavier  substance  to  a  higher 
level.  The  theory  brought  forward  to  account  for  Mounts 
Lyell  and  Owen  was  a  curious  one,  and  he  could  not  see  .the 
probability  of  it,  unless  indeed  the  change  was  ascribed  to 
some  grabbing  influence  from  outside  the  earth  altogether, 
that  being  the  only  sort  of  force  that  could  rake  up  the 
material  firom  the  valleys  and  give  the  country  a  "  dragged 
out  appearance."  This  and  the  further  reference  to  the  effect 
of  "  the  great  weight  of  these  accumulations  "  which  are  no 
sooner  raised  up  than  they  begin  to  settle  down  again,  pre- 
sumably directly  against  the  force  that  has  just  raised  them, 
led  one  to  think  that  the  writer  must  have  based  his  theory 
on  the  supposition  that  the  whole  crust  of  the  earth  was  a  jellv, 
and  he  suggested  that  this  theory  might  be  known  as  the  Jelly 
Theory,  to  contrast  it  with  those  generally  accepted.  The 
**  homely  illustration  "  of  the  pamphlet  was  not  a  good  one, 
as  the  forces  there  applied  were  two  lateral  ones  in  opposite 
directions,  while  that  to  be  illustrated  by  it  was  one  force 
acting  vertically.  The  writer  stated  that  the  "  fissure  theory, 
which  has  been  applied  to  the  majority  of  lodes,  is  fast  dying 
out ;"  but  his  impression  was  that  999  out  of  everv  1000 
geologists  or  men  connected  with  mining  would  hold  that 
theory  as  one  that  met  the  greater  number  of  cases,  and  assert 
that  true  lodes  were  almost  universally  found  to  be  fissure 
deposits.  It  was  a  fact  that  such  packed  spaces  as  alluded  to 
hj  the  writer  as  being  sure  to  occur  if  lodes  had  once  been 
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fissures  were  common  in  lodes.  The  difficulties  of  imagining^ 
that  a  lode  fissure  could  be  kept  more  or  less  open  disap> 
peared  when  it  was  remembered  that  fissures  were  generally 
uneven,  and  that  ''  faulting,"  eyen  to  a  very  slight  extent^ 
would  result  in  a  series  of  more  or  less  connected  but  irre- 
gular cavities.  That  many  lodes  were  lines  of  fault  was  well 
known.  He  instanced  the  case  of  the  Tasmania  reef  at 
Beaconsfield,  which  crosses  highly  inclined  and  distinctly 
bedded  strata  almost  at  right  angles.  In  the  drive  on  the 
lode  westward  at  No.  6  level  a  band  of  black  rock  is  found  on 
both  sides  of  the  drive  for  some  distance  from  the  shafts 
On  one  side  of  the  lode  white  sandstone  then  makes  its 
appearance,  but  the  black  still  continues  on  the  other  side,, 
and  it  is  not  till  a  further  distance  of  104  feet  has  been 
passed  over  that  the  white  sandstone  comes  in  on  it,  thus 
proving  a  throw  of  the  beds  of  the  country  rock  of  that 
amount. 

Mr.  B.  M.  Johnston  expressed  general  approval  with  the 
criticism  of  Mr.  Montgomery,  and  expressed  regret  that  Mr. 
Power  had  not  confinedj  his  attention  to  one  of  the  many 
important  subjects  introduced  and  treated  it  in  a  more 
scientific  manner. 

Mb.  W.  F.  Wabd,  A.RS.M.,  Oovernment  Analyst  of 
Tasmania,  said: — Mr.  Power,  in  his  notes  on  the  Mount 
Lyell  district,  takes  exception  to  the  supposition  that 
'<  many  of  the  Tasraanian  mountains  are  due  to  the  shrinkam 
of  the  earth's  crust,"  although  he  admits  that  "  some  slight 

Suckering  of  the  surface  may  be  due  to  this  cause."  In  so 
oing  he  joins  issue  with  the  great  majority  of  geologists  ; 
for,  as  Geikie,  in  summarising  the  causes  of  upheaval  and 
depression,  says : — **  With  modifications,  the  main  cause  of 
terrestrial  movements  is  still  sought  in  secular  cooling  "  (and 
consequent  contraction).  Confining  our  attention  to  the 
Tasmanian  mountains,  we  may  say  that  the  highest  peaks  are 
one  mile  in  height,  the  diameter  of  the  earth  8,000  miles  ; 
the  whole  of  this  cannot  therefore  be  called  more  than  a 
"  slight  puckering,"  and  it  would  on  a  2ft.  globe  be  represented 
by  the  thickness  of  thin  foreign  note  paper.  As  regards  the 
alleged  inadequacy  of  the  shrinkage  to  produce  tibis  com* 
paratively  slight  efEect,  Mallet,  the  great  authority  on  this 
branch  of  the  subject,  estimates  that  the  diameter  of  the 
earth  when  liquid  was  at  least  189  miles  more  than  it  is 
now;  this  implies  also  a  shrinkage  of  the  circumference  to  the 
extent  of  nearly  600  miles,  so  that  we  seem  to  have  a  very  ample 
margin,  sufficient  to  account  not  only  for  Tasmania's  com- 
paratively small  hills,  but  for  such  enormous  rock  masses  as 
the  Himalayas  and  the  Andes.  Not  satisfied  apparently  with, 
this,  however,  Mr.  Power  invokes  other  agencies  for  the  for- 
mation of  mountains,  and  says : — 
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1.  "  The  presence  of  the  ocean  is  the  greatest  of  these." 

2.  *'  We  haTe  not  only  the  horizontal  pressure  of  the  ocean, 
but  also  the  yertical  pressure,  and  the  force  varies  with  the 
tides,  this  movement  being  more  efEective  in  shifting  the 
earth's  crust  than  a  direct  pressure." 

3.  ''These  ranges  are  like  immense  fossil  waves  rolling 
inland.  Thej  have  along  slope  on  their  western  side,  and  a 
steep  one  on  their  eastern,  just  as  if  they  had  been  pushed 
up  by  the  sea." 

The  nearest  approach  to  Mr.  Power's  suggestions  which  I 
have  been  able  to  find,  is  that  of  some  American  geologists, 
viz. : — •*  That  the  removal  of  rock  by  denudation  from  one 
area,  and  its  accumulation  in  another  affects  the  equilibrium 
of  the  earth's  crust,  and  causes  subsidence  where  deposition 
takes  place,  while  the  denuded  area  being  relieved  of  weight 
rises;"  this,  however,  has  been  fully  met  by  proof  that 
**  should  the  removal  and  deposit  of  a  few  thousand  feet  of 
rock  so  seriously  affect  the  equilibrium  of  the  crust  as  to 
cause  it  to  rise  and  sink  in  proportion,  it  would  evince  such 
a  mobility  in  the  earth  as  could  not  fail  to  manifest  itself  in  a 
far  more  powerful  way  under  the  influence  of  lunar  and  solar 
attraction."  If,  then,  the  pressure  of  a  few  thousand  feet  of 
rock  be  incapable  of  raising  the  level  of  neighbouring  dis- 
tricts to  any  appreciable  extent,  still  less  can  the  pressure  of 
water,  which  has  only  about  one-third  the  specific  gravity  of 
rock,  be  capable  of  slowly  raising  land,  and  sending  it  rolling 
inland  "  like  immense  fossil  waves."  If  such  were  the  case 
still  greater  would  be  the  mobility  and  the  influence  of  lunar 
and  solar  attraction.  With  regard  to  the  Iron  Blow  I  have 
found  some  difficulty  in  following  Mr.  Power's  theory ;  but  in 
view  of  the  close  neighbourhood  of  the  iron  pyrites  and  the 
hematite,  of  the  fact  that  each  is  schistose  in  structure,  that 
each  contains  much  barytes,  and  that  the  hematite  is  on  the 
footwall  of  the  vein  or  deposit,  I  am  still  of  the  opinion 
expressed  some  time  back  in  reply  to  Mr.  Thureau :  that  the 
Iron  Blow  itself  is  the  result  of  the  decomposition  of  some  of 
this  large  deposit  of  iron  pyrites.  I  will  only  allude  to  the 
question  of  ''.fissure"  veins  to  point  out  that  Mr.  Power 
quotes  no  authority  against  and  su^ests  no  substitute  for 
"  this  fissure  theory,"  as  he  terms  it.  In  conclusion  I  can 
only  agree  with  Mr.  Montgomery  that  Mr.  Power,  notwith- 
standing his  disclaimer,  has  drawn  on  his  imagination  for  his 
theories. 
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In  reply  to  my  critics,  I  must  say  that  I  was  rather  sur*^ 
prised  to  find  myself  credited  with  being  the  author  of  new 
.theories.  It  is  possible  that  I  am  the  first  to  apply  the 
-views  expressed  in  my  paper  to  Tasmanian  geology,  but  I  do> 
not  pretend  to  be  the  originator  of  what  Mr.  Stephens  terms 
the  '^  water  pressure  and  waye  theory,"  or  of  the  anti-true- 
fissure-lode  theory,  although  I  am  prepared  to  uphold  them 
until  disproved,  or  more  suitable  substitutes  are  brought  for- 
ward. In  writing  my  paper  I  took  for  granted  that  the 
researches  of  such  men  as  Dr.  W.  B.  Oarpez^ter,  F.B.S.,  and 
S.  F.  Emmons  were  known,  and  therefore  considered  it 
unnecessary  to  back  up  my  opinions  by  quoting  them  and 
others,  in  the  same  way  that  it  would  be  superfluous  to  quote 
Sir  Isaac  Newton  when  mentioning  gravity. 

My  paper  was  intended  to  give  but  a  sketch  of  the  geology^ 
of  the  Mount  Lyell  district.  To  go  into  detail  in  the  present 
state  of  the  country  would  take  months  of  residence  on  the 
spot.  In  making  my  views  public  I  was  aware 
from  Tasmanian  literature,  as  also  by  personal  conver- 
sation, that  they  were  in  opposition  to  those  gener-^ 
ally  accepted  in  the  island,  but  by  bringing  the  results 
of  modem  research  to  bear  on  local  conditions,  I 
had  hoped  to  direct  thought  out  of  the  groove 
into  which  it  had  fidlen.  Of  course  I  did  not  expect 
to  win  those  who  had  strong  views  on  the  sub- 
ject over  to  m^  side  at  once,  but  I  did  expect  them 
either  to  give  valid  arguments  for  their  side  of  the  question,  or 
prove  mine  incorrect,  especially  when  these  sentiments  are  due 
to  misconceptions  on  their  part.  Mr.  B.  M.  Johnston,  though 
expressing  his  strong  opinion  against  my  views,  does  not  offer 
a  single  argument  in  favour  of  his,  or  against  mine,  unless 
his  statement  that  most  geologists  have  adopted  the  contraction 
theory  to  account  for  mountain  formations  can  be  considered 
one.  In  replying  I  km  debarred  from  elaborating  on  my 
subject,  as  to  give  it  full  justice  would  require  more  time 
than  can  at  present  be  spared.  I  must,  therefore,  be  content 
with  briefly  vindicating  my  views.  The  two  points  on  which 
we  differ  are  : — 

1.  The  main  cause  of  mountain  ranges. 

2.  The  nature  of  most  so-called  true-fissure-lodes. 
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In  the  first  place  I  do  not  consider  that  anj  one  theory  will 
account  for  all  our  mountain  ranges.  There  are  several 
labourers  at  work ;  bat  my  contention  is  that  the  chief  of 
thftf^s  the  pressure  of  the  ocean  waters.  The  other  agents 
ar^hot  ignored;  due  weight  has  been  given  to  the  contraction 
pf  the  earth,  rotatian  of  our  world,  denudation,  sedimenta- 
tion, etc.  Now,  I  do  not  for  one  moment  suppose  that  as 
our  earth  cooled  it  possessed  a  smooth  surface.  Our  know- 
ledge of  moltea  slags,  both  natural  and  artificial,  tells  us  that 
there^are  several  cooling  centres,  and  these  would  at  once  set 
up  'currents,  which,  assisted  by  the  evolution  of 
gases,  together  with  the  lunar  and  solar  attractions 
.  and  the  rotation  of  the  earth,  would  form  inequalities 
L-  ibn  the  surface  of  the  globe  which  served  as  the  neuclei  of 
vour  continents  and  oceans;  the  world  would  not  then  be 
universally  covered  with  water,  as  I  gather  Mr.  Stephens 
premises,  for  elementary  elevations  and  depressions  would  be 
fopned  long  before  the  earth  was  cool  enough  to  allow  water 
to  Condense  on  its  surface.  Our  continental  plateau  once 
formed,  and  water  made  to  occupy  the  basins,  the  pressure  of 
that  water  immediately  begins  to  act  and  increases  as  its 
quantity  was  augmented.  At  first,  no  doubt,  the  cooling  of 
the  crust  would  have  a  greater  effect  in  raising  land  tkan  the 
pressure  of  water.  Volcanic  action  would  also  be  a  main 
feature,  and  the  tendency  of  our  rotating  earth  to  throw 
bodies  towards  the  east,  which  is  made  so  obvious  by  our 
trains  and  steamboats  at  the  present  day,  would  have  a 
greater  effect  on  the  cooling  mass  than  on  our  more  solid 
crust ;  but  under  the  conditions  then  existing  disintegration 
would  be  more  rapid  than  at  a  later  period,  for  the  rocks 
would  not  be  protected  by  vegetation  to  the  extent  that  they 
were  later  on  besides,  violent  storms,  humid  atmosphere, 
and  the  large  quantity  of  carbonic  acid  in  the  air  would  soon 
work  havoc  among  the  hills,  forming  much  sediment  which 
would  act  on  the  comparatively  thin  crust  in  a  somewhat 
similar  manner  to  which  the  immense  weight  of  the  ocean 
does  now. 

Dr.  W.  B.  Carpenter,  C.B.,  F.R.S.,  in  a  paper  read  before 
the  Eoyal  Institution  of  Great  Britain  on  23rd  January, 
1880,  entitled  "Land  and  Sea  considered  in  relation  to 
Geological  Time,"  says  that  the  total  volume  of  ocean  water 
to  that  of  land  is  as  36  to  1 ;  that  most  land  is  in  the 
northern  hemisphere  and  most  water  in  the  southern  ;  that 
the  bed  of  the  ocean  is  comparatively  fiat,  not  basin  shaped  ; 
it  descends  suddenly  from  a  comparatively  shallow  bottom  to 
a  very  deep  one ;  that  we  must  distinguish  between  the  real 
and  ostensible  borders  of  the  ocean  basin,  an  elevation  of  100 
fathoms  would  generally  show  the  real  continental  platforms, 
and  would  join  many  islands  to  the  mainland,  while  if  the 
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existing  lajid  was  depressed  to  the  same  amount  yery  exten- 
sive areas  of  what  is  now  dry  land  would  be  oyerflowed  hj 
the  sea;  that  the  movements  of  elevation  which  have 
occurred  from  time  to  time  in  various  parts  of  the  land  areas 
of  the  globe  have  been  the  result  of  forces  acting  in  difEerent 
directions — vertical  and  horizontal ;  that  extensive  platforms 
have  been  raised  bj  the  former,  while  the  latter  will  throw  it 
into  plications  of  which  the  elevated  portions  will  form 
mountain  ranges.  ''Also,  the  largest  mountain  chains 
characterise  the  borders  of  the  greatest  oceans,  showing  that 
the  lateral  pressure  from  the  direction  of  the  oceans  was  ap- 
proximately proportional  to  the  extent  of  the  oceanic  basin." 

Now,  the  reason  I  chose  to  illustrate  mj  views  by  South 
American  and  Tasmanian  mountains  in  preference  to  the 
Urals,  as  Mr.  Montgomery  would  like,  was  because  I  pre- 
ferred to  write  of  places  I  have  visited,  and  not  depend  on 
maps  more  than  necessary.  And  here  I  would  remark  that 
during  my  several  trips  to  Tasmania,  which  have  extended 
north,  south,  east  and  west,  I  have  been  careful  to  note  the 
general  direction  of  the  main  ranges,  often  climbing  to  lofty 
summits  in  order  to  attain  my  ends.  However,  if  Mr.  Mont- 
gomery prefers  to  discuss  the  Urals  I  am  willing,  and  would 
direct  his  attention  to  the  immense  tract  of  low-lying 
swampy  ground  forming  the  Siberian  plain  to  the  east  of  the 
Urals,  and  north  of  the  Altai,  Yablonoi,  and  Stannovoi 
Mountains  ;  also  to  the  inland  seas  (Caspian  Sea  and  Sea  of 
Aral)  and  the  numerous  lakes  forming  a  chain  all  the  way 
north  to  the  Gulf  of  Obe.  Does  not  all  this  remind  us  that 
this  laud  has  at  some  time  been  submerged  by  the  ocean,  and 
would  not  require  much  change  in  its  level  to  be  flooded 
again  ?  We  thus  see  that  though  the  Ural  mountains  are 
now  away  inland,  they  were  once  a  coital  range,  as  were  the 
easterly  and  westerly  mountains  above  mentioned,  which  also 
run  parallel  to  their  former  sea  coast. 

Tides  and  currents  also  have  their  effect  on  moun- 
tain building,  not  only  on  account  of  the  sedimentation 
which  they  assist,  but  also  by  their  own  mechanical  force. 
Thus  we  find  the  currents  of  the  Bay  of  Biscay  strongest 
opposite  the  Pyrenees ;  where  the  currents  impinge  on  the 
Calif  omian  coast  we  find  the  Sierra  Nevada ;  large  currents 
curl  round  on  the  Chilian  coast,  and  there  we  have  the 
Andes ;  while  coming  nearer  home  we  have  the  main  current 
sweeping  along  the  east  coast  of  Victoria,  close  to  our 
Australian  Alps.  The  enormous  weight  of  water  in  our 
oceans — 36  times  the  volume  of  land — also  tends  to  press 
out  any  inequalities  that  form  on  its  bottom,  and  drive  them 
onward  towards  dry  land,  where  they  are  relieved  of  their 
pressure.  To  take  another  homely  illustration,  as  if  one  were 
to    flatten    out     a   portion    of    a    sheet    of   paper    whidi 
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^8  bulged  up  in  a  confined  place.  In  order  to  bring  in  a 
flippant  remark  about  some  **  Jelly  Theory,"  Mr.  Mont- 
gomery goes  out  of  his  way  to  apply  hydraulic  data  to  solid 
matter!  which  proves  that  he  does  not  understand  the 
situation.  A  solid  body  like  rock  will,  as  we  well 
know,  yield  to  pressure  to  a  certain  extent,  and  while  it 
is  being  bent  up  a  considerable  amount  of  friction  is  developed. 
If  the  active  force  is  removed  the  raised  land  will  not 
fall  back  into  its  original  position,  for  although 
the  weight  of  the  accumulated  rock  may  cause 
a  slight  sinking,  still  the  weight  is  not  sufficient 
to  overcome  the  necessary  friction  that  the  greater  force  was 
able  to  do ;  not  only  this,  but  the  rock  when  strained  will 
give  in  places,  so  as  to  ease  itself,  thus  obtaining  a  state  of 
rest,  although  out  of  its  original  position.  We  therefore  see 
that  this  is  not  a  case  of  balancing  a  dead  weight,  but  one  of 
steady  pressure,  and  that  it  is  not  necessary  for  the  rock  to  be 
so  mobile  as  to  be  affected  to  any  great  degree  by  solar  or 
lunar  influences,  as  Mr.  Ward  suggests.  It  is  my  aim  to 
account  for  the  plications  which  we  see,  and  know  to  have 
taken  place ;  not  to  prove  the  earth's  crust  mobile  like  a  jelly,  so 
that  it  can  have  its  form  changed  ad  libitum  like  a  rubber 
ball.  Assuming  Mr.  Mallet's  calculation  of  the  600  miles 
excess  of  original  circumference  to  be  correct,  it  by  no  means 
follows  that  all  this  surplus  land  is  heaped  into  mountains. 
There  are  other  land  surfaces  to  be  accounted  for  besides 
these,  but  even  if  these  600  miles  were  heaped  up  into  our 
present  ranges,  why  should  these  almost  invariably  be  near 
past  or  present  sea  coasts,  and  more  or  less  parallel  to  them, 
unless  the  oceans  had  some  great  influence  over  their  struc- 
ture ?  Again,  if  due  to  contraction,  it  seems  rather  strange 
that  some  of  our  highest  mountains  should  be  built  up  of 
comparatively  young  rocks,  which  could  not  have  been 
deposited  when  most  of  the  earth's  crumplings,  due 
to  contraction,  were  formed,  e.g.,  the  Alps,  in 
speaking  of  which  Professor  Archibald  Geikie  in  his  text 
book,  p.  918,  writes : — "  It  is  strange  to  reflect  that  the  endur- 
ing materials  out  of  which  so  many  of  the  mountains,  cliffs, 
and  pinnacles  of  the  Alps  have  been  formed  are  of  no  higher 
geological  antiquity  than  the  London  clay  and  other  soft  Eocene 
deposits  of  the  South  of  England."  I  have  been  accused  of 
advocating  new  theories  contrary  to  well-known  principles. 
What  I  have  really  done  is  to  make  use  of  nature's  laws  to 
account  for  observed  phenomena,  and  not  to  invoke  miracles 
to  my  aid.  These  laws  of  nature  are  in  force  now,  and  can 
be  seen  at  work  any  day.  It  is  no  use  for  us  to  try  and 
ignore  them,  for  they  will  exist  whether  we  like  it  or  not. 

To  return  to  our  local  subject.    If  the  ocean  has  not  been 
the  chief  cause  of  the  range  which  includes  Mounts  Lyell 
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and  Owen,  How  do  mj  opponents  account  for  its  paraUeiiini  t» 
the  sea  coast,  and  its  steep  slopes  awaj  from  the  sea ; 
and  why  have  the  mountains  that  dragged  out  appear- 
ance and  broken  surface  ?  Will  not  the  phenomena 
observed  be  accounted  for  equally  as  well,  if  not  better,  by 
the  views  I  have  expressed  than  by  the  simple  contraction 
theory  ?  The  pressure  of  water  on  the  bottom  and  sides  of  a 
yessel  containing  it  is  well  known  ;  the  force  of  the  tides 
and  currents  is  also  appreciated.  The  efEect  of  the  rotation 
of  the  earth  tending  to  throw  objects  towards  the 
east  is  felt  by  our  express  trains  and  ocean  boats,  as  is  also 
that  of  winds ;  the  shape  of  waves  of  water  or  sand  is 
&miliar  as  having  the  steeper  side  away  from  the  force  pro> 
ducing  them ;  where,  then,  is  the  absurdity  of  accrediting  the 
ocean  with  being  the  greatest  auxiliary  to  the  contraction  of 
the  earth  in  mountain  building  P  Mounts  Lyell  and  Owen 
show  no  signs  of  having  been  caused  by  simple  denudation ; 
there  is  no  indication  of  there  ever  having  been  sufficient 
water  to  cut  out  the  Linda  Valley.  The  conglomerate  cap- 
ping this  range  was  deposited  before  the  mountains  were 
raised,  and  most  of  the  gravel  in  the  Linda  Valley  is  due  to 
the  weathering  of  the  conglomerate,  which  was  cracked  and 
broken  as  the  peaks  raised  their  lieads  at  the  expense  of  the 
surrounding  neighbourhood,  for  an  inclined  surface  has  a 
greater  superficial  area  than  a  horizontal  one. 

Concerning  the  so-called  fissure  lodes,  I  consider  the  term 
as  generally  used  misapplied.  In  our  text  books  we  find 
the  fissure  theory  upheld.  My  old  professor  at  the  Clausthal 
School  of  Mines,  Herr  Dr.  Bergrath  v.  Oroddeek,  states  in 
his  work  on  Lagerstattenlehre,  ''  Gauge  sind  ausgefullte 
Spalten  "  V.  Gotta  in  his  book  writes:—"  Since,  according  to 
our  definition,  all  true  lodes  are  aggregates  of  mineral  matter 
in  fissures,  fissures  must  necessarily  have  first  been  formed  and 
then  filled.  Both  operations  may  have  been  independent  of 
each  other,  and  even  when  this  is  probably  not  the  case  still 
the  formation  of  the  fissure  was  an  entirely  different  opera- 
tion from  that  of  their  being  filled  with  mineral  matter." 

Without  disparaging  text  books,  from  which  we  learn  the 
A  B  C  of  sciences,  we  really  get  more  information  from 
original  articles  and  discussions  on  the  same  by  men  who  have 
made  researches  from  all  points  of  view.  Thus  Mr.  S.  F. 
Emmons,  one  of  the  ablest  liring  authorities  on  ore  deposits, 
states  that: — ''Many  deposits  formerly  supposed  to  have 
been  deposited  in  open  cavities  have  really  been  formed  by 
metasomatic  interchange  of  ore  with  country  rock,  e^.^  lead 
ore  in  limestone  formations,  Leadville,  Tr.S.A.  Very  many 
so-called  fissure  veins  in  cirstalline  rocks  are  formed  by  per* 
eolation  water  circulating  along  joints  and  shrinkage  cracks, 
fault  planes  or  zones  of  crushed  rock,  which  have  filled  the 
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interatitial  spaces  and  replaced  the  materials  of  the  adjoining 
country  rocks  to  a  greater  or  less  extent  by  the  materials 
they  held  in  solution,  but  are  not  the  filling  of  any  consider- 
able open  cayities."  Mr.  Eichard  Pearce  in  1869  noted 
that  the  gangue  material  of  the  TeiDS  of  Cornwall  was  the 
more  or  less  completely  altered  country  rock,  and  not  foreign 
material  brought  from  a  distance. 

Now,  rocks  may  be  so  strained  that  faults  result, 
but  it  is  seldom  that  these  faults  leave  open  cavities  that 
warrant  the  term  fissure ;  for  what  would  otherwise  be  a 
fissure  is  occupied  by  broken  rock  at  the  time  of  their  forma- 
tion. They  are,  therefore,  not  "  true  fissure  lodes,"  such  as 
may  be  seen  in  process  of  formation  at  the  Steamboat 
Springs  in  Western  Nevada,  but  fault  lodes  pure  and  simple, 
which  show  a  brecciated  structure,  flucan,  partings,  slicken- 
sides,  etc.,  all  indicative  of  motion,  and  that  usually  gradual 
and  under  great  pressure. 

My  idea  of  the  genesis  of  the  ''  Iroti  Blow  "  was  that  the 
hematite  was  segregated  first  in  a  layer  of  schist  favourable 
for  it ;  that  after  the  peaks  of  Mts.  Lyell  and  Owen  were 
elevated  they  sank  slightly,  when  the  saddle  connecting 
them  was  strained ;  the  hematite  being  hard  and  strong  was 
enabled  to  resist  this  force  better  than  the  weaker  rock  to 
its  west,  which, being  loosened,  located  the  site  for  the  pyrites 
deposit.  There  is  nothing  peculiar  in  both  the  hematite  and 
pyrites  containing  baryta,  since  they  both,  in  my  opinion, 
obtained  their  mineral  from  the  same  source,  but  there  is  no 
trace  of  any  intimate  connection  between  these  two  deposits, 
as  there  is  a  sharp  line  at  their  junction,  and  where  we  do 
find  the  pyrites  decomposed  it  is  converted  into  a  gossan 
or  hjdrated  oxide  of  iron,  not  hematite.  Although  the 
hematite  deposit  was  not  easily  ruptured  when  pressed 
end  on,  yet  the  lateral  thrust  from  the  direction  of  the  coast 
caused  strike  faults  in  it,  as  indicated  by  the  soft  rubbed-up 
portions  where  one  part  has  slid  over  another. 

Before  condemning  this  opinion  in  an  offhand  manner,  one 
should  carefully  weigh  the  pros  and  cons,  utilising  such 
knowledge  as  is  possessed  to  enable  a  fair  judgment  to  be 
arrived  at.  It  is  not  very  scientific  to  rest  content  with 
hypotheses  because  they  happen  to  be  generally  accepted ;  we 
should  be  active  in  searching  out  the  truth,  and  by  upsetting 
one  theory  we  advance  one  step  nearer  our  goal,  so  that  by 
opening  the  above  questions  fresh  points  should  be  gained, 
either  by  ridding  ourselves  of  unnecessary  theories  or  by 
adding  &esh  &cts  to  our  stock  of  knowledge. 
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Obsebyei)  at  Launcebton  ;  Lat.  S.  4lDEa.  26min.  OIsec; 

Long.  E.  9hbb.  48min.  31sec. 

By  a.  B.  Bigos. 

The  computed  times  for  this  eclipse  (disregarding  the 
penumbra)  were  :— 

hrs.  min. 
First  contact  with  shadow        ...     2    29*8  a.m 
Beginning  of  total  phase  ...     3    38*2    „ 

End  of  „        „ 4    57-2     „ 

Last  contact  with  shadow         ...     6      5*6     „ 
(All  local  mean  time.) 

Unfortunately,  although  I  had  made  arrangements  for 
watching  all  through  the  duration  of  the  eclipse,  my  hopes 
were  doomed  to  disappointment  in  regard  to  a  satisfactory 
view  of  the  event.  On  turning  out  I  found  the  whole  sky 
overcast  with  clouds,  the  moon  just  peeping  out  now  and 
then  between  the  thick  clouds,  but  always  veiled  more  or  less 
with  haze.  So  transient  were  the  views  that  it  was  some 
time  before  I  could  adjust  the  telescope  to  focus.  Having 
missed  the  first  contact  with  shadow,  I  hoped  to  get  the 
beginning  of  total  phase,  but  it  was  not  until  4hrs.  Omin.»  or 
2|min.  after  totality  had  commenced,  that  I  cotdd  get  a  view. 
There  was  at  this  time,  however,  a  bright  rim  on  the  eastern 
edge  of  the  moon,  apparently  scarcely  obscured,  the  moon 
appearing  through  the  thin  clouds  like  the  young  crescent. 
Again  at  4hrs.  40min.,  or  17|min.  before  the  end  of  totality, 
the  crescent  showed  itself  through  the  haze,  but  shifted  to 
the  other  or  preceding  edge.  At  no  time  during  totality  was 
the  darkness  at  all  comparable  with  that  of  a  cloudy, 
moonless  night.  It  was  evident  that  even  in  the  midst  of 
the  cone  of  the  earth's  shadow  some  considerable  amount  of 
the  sun's  light  reached  the  moon's  surface.  This,  of  course, 
can  only  be  accounted  for  by  the  refraction  of  the  earth's 
atmosphere. 

The  moon  sank  out  of  view  behind  the  hills  with  the 
penumbral  shade  conspicuous  upon  her  western  rim. 

The  principal  points  which  I  set  out  to  observe,  namely, 
the  actual  moments  of  contact,  the  progress  of  the  edge  of 
the  shadow  over  known  points  of  the  moon's  surface,  the 
tint,  the  amount  of  darkening,  etc.,  were  almost  wholly 
missed.    No  definite  estimate  could  be  made  as  to  the  tint. 
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veiled  as  the  moon's  face  was  more  or  less  all  through,  bat 
no  trace  of  coppery  tint  was  observable,  only  a  dark,  slaty 

(I  have  since  learned  that  in  other  localities  favoured  with 
a  clear  sky  the  coppery  tint  was  conspicuous.  I  can  only 
account  for  my  missing  it  by  its  being  disguised  by  the  per- 
sistent haze.) 

The  following  extract  from  Knowledge  of  5th  June,  ]  885, 
may  be  of  some  interest  by  way  of  comparison  with  the  fore- 
going notes.  After  referring  to  my  report  of  the  almost 
total  eclipse  of  the  moon  on  30th  March  preceding,  as  given 
in  the  Launcesian  Examiner,  which  is  quoted,  the  editor 
remarks : — 

"  The  points  of  interest  to  be  noted  axe  the  opacity  and 
slaty  tint  of  the  earth's  shadow,  utterly  obliterating  all  detail 
on  that  part  of  the  moon's  surface  which  it  covered,  and  the 
entire  absence  of  that  copper-colour  which  had  become  so 
&miliar  to  observers  as  to  be  regarded  by  them  as  almost 
the  normal  hue  of  the  earth's  shadow.  Now  it  is  noteworthy 
that  this  red  tint  was  conspicuous  by  its  absence  on  the 
occasion  of  the  eclipse  of  the  moon  on  October  4  last,  whence 
it  would  seem  that  the  terrestrial  atmospheric  conditions  then 
existing  must  still  persist." 

I  was  favoured  by  a  clear  sky  on  that  occasion. 
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Obsebyations  taxbn  at  P&itatb  Obsbbyatoby, 
Laukcbston. 

By  a.  B.  Biaas. 

The  morning  of  the  10th  set  in  with  a  dense  fog,  hiding 
the  sun  from  Yiew.  HoweYer,  a  few  minutes  b^ore  the 
es:pected  entrance  of  the  planet  upon  the  sun's  foce  (which 
was  set  down  as  9h.  42min.  15sec.  local  mean  time),  the  fog 
partially  broke,  giYing  promise  of  a  clear  Yiew  of  the  transit, 
a  promise  which  was  by  no  means  fulfilled.  A  haze  again 
covered  the  sun  just  before  the  critical  moment,  but  a  careful 
watch  was  kept  on  that  part  of  the  sun's  limb  where  the 
planet  was  to  enter.  At  9h.  48min.  56sec.  a  partial  clearing 
allowed  a  decided  notch  to  be  seen  on  the  sun's  edge.  Of 
course  the  actual  contact  must  have  taken  place  somewhat 
earlier.  The  internal  contact,  so  far  as  could  be  judged, 
occurred  at  9h.  45min.  58sec.  At  9h.  51min.  17sec.  the 
planet  was  estimated  to  be  one  diameter  within  the  sun's 
limb.  During  this  time  a  local  cloud  condensation  was 
taking  place  which  almost  prevented  further  observation, 
allowing,  however,  an  occasional  glimpse  between  the  clouds, 
but  through  a  haze  at  best.  The  alternate  partial  brighten- 
ing and  overshadowing  was  exceedingly  baffling,  and  as  a 
consequence  the  programme  which  I  had  laid  out  was  seriously 
interfered  with,  besides  necessitating  a  frequent  changing  of 
the  apparatus  to  suit  the  varying  conditions.  About  noon  I 
found  the  speculum  so  bedewed  that  I  could  not  see  my  face 
in  it,  and  I  had  to  take  it  out  and  warm  it  at  a  neighbour's 
fire.  I  feared  at  first  that  the  silver  film  was  destroyed,  as 
the  moisture  appeared  to  have  got  underneath  it.  However, 
after  a  careful  warming  it  came  all  right,  and  I  had  no  further 
trouble  with  it. 

There  was  a  dear,  well-defined  spot  on  the  sun's  southern 
hemisphere,  not  large,  about  half  a  minute  in  diameter  as 
nearly  as  I  could  estimate,  including  penumbra.  Between 
this  and  the  planet  I  managed  t(»  get  a  few  chance  micrometer 
measures,  during  the  intervals  of  comparative  brightness. 
Whilst  engaged  in  this  a  bright  spot  on  the  centre  of  the 
planet's  disc  caught  my  attention,  apparently  as  if  the  sun 
were  shining  through  a  hole  in  the  planet.  A  similar  ap- 
pearance has  been  noted  by  some  observers  of  previous 
transits,  but  the  thing  seems  so  unaccountable  and  improb- 
able that  it  has  been  attributed  to  optical  illusion.  However, 
I  could  have  no  doubt  of  its  reality  on  this  occasion.  The 
following    note   is    from    Chambers's    Astromony: — "The 
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annulus  round  Mercury  and  the  White  Spot  on  Mercury 
during  transits  across  the  sun  may  now  be  regarded  as 
regular  concomitants  of  the  phenomenon ;  but  t£ere  is  no 
agreement  amongst  astronomers  as  to  the  cause  of  these 
appearances.  The  White  Spot  has  been  regarded  by  some  as 
indicative  of  volcanic  action,  but  this  seems  mere  fancy. 
Prof.  Powell,  with  more  show  of  reason,  suggested  that 
diffraction  of  light  had  something  to  do  with  the  matter. 
•  .  .  .  Huggins  rejects  this  theory.  It  might  conceiv- 
ably have  its  origin  in  the  internal  reflection  of  light  in  a 
Huygenian' eye-piece."  (I  was  using  a  'Ra.msden  or  positive 
eye-piece).  Webbe,  in  his  *'  Celestial  Objects,"  says  that  it 
*'  anses  probably  from  deception  from  the  violent  contrast 
and  the  fatigue  of  the  eye.  ...  No  terrestrial  analogy 
will  explain  a  luminosity  thus  visible  close  to  the  splendour 
of  the  Sun,  and  it  seems  natural  to  refer  it  to  the  exhausted 
state  of  the  retina  "  (The  haze  on  this  occasion  precluded 
the  operation  both  of  "  violent  contrast  and  fatigue.")  A 
possible  explanation  may,  perhaps,  be  found  in  connection 
with  the  atmosphere  of  Mercury.  The  "  annulus, "  which  is 
Tisually  seen  around  Mercury  during  transits,  would  seem  to 
indicate  the  existence  of  an  atmosphere  of  considerable  ex- 
tent. (I  failed  to  see  it  on  this  occasion,  though,  I  believe, 
80  far  as  I  can  recollect,  that  I  saw  it  during  a  former 
transit ;  but  unfortunately  I  took  no  notes  at  that  time.  The 
haze,  however,  would  sufficiently  account  tor  my  not  seeing 
it  this  time.)  This  body  of  atmosphere  would  act  somewhat 
as  a  lens  (or  rather  as  a  "  spot  lens  ")  and  would  form  a 
diffuse  focus  or  image  of  the  sun  on  this  side  the  planet. 
We  should  not  under  ordinary  circumstances  see  this  image, 
because  the  rays  would  cross  and  pass  by  on  each  side  of  us, 
xmless  there  were  some  sort  of  translucent  screen  on  which  to 
receive  it.  Such  a  screen  might  possibly  consist  of  the 
meteoric  matter  which  is  supposed,  or  I  may  say  is  known 
to  exist  in  interplanetary  space,  some  of  which  reaches  us  in 
meteoric  showers,  and  some  probably  mere  planetary  dust, 
occasioningf  the  phenomenon  known  as  the  "  Zodiacal  Light." 
(Of  course  every  particle  of  this  would  be  moving  in  some 
regular  orbit,  in  accordance  with  gravitation  law.)  This 
may  be  deemed  a  very  fanciful  theory,  and  possibly  may 
excite  ridicule  from  mature  scientists  ;  but  slow  progress  will 
be  made  in  scientific  knowledge  if  it  is  to  be  impeded  by  such 
a  fear.  I  have  not  overlooked  the  fact  that  the  out«r  or  upper 
stratum  of  Mercury's  supposed  atmosphere  would  be  more 
rarefied  and  less  refractive  than  the  lower ;  in  fact  it  would 
1)0  unequally  refractive  throughout;  but  this,  I  think,  would 
be  rather  in  favour  of  the  theory,  inasmuch  as  it  would 
lengthen  the  focus  and  bring  it  nearer  to  us. 
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The  contacts  were  observed  as  follows : — 


ULUNCESTON  VEASi 
TIME,  MAY  10. 

AT  INGRESS. 

bn.    min.     sec. 
^     46     56*3 
9      45     58 

9      47     52 
9     51     17 

Sun's  limb  notched.    Actual  contact  earlier. 
2nd  or  internal  contact,  apparent  geometrical,  but 
no  appearance  of  solar  light  outside  the  planet. 
In  clear  of  sun*s  limb. 
About  1  diameter  clear  of  limb. 

P.M. 

AT  EGRESS. 

hn.    xnln.     a«c. 
2      31     38-26 
2      35     10*3 

2     36    41-7 
2     38    40-7 

About  1  diameter  from  sun's  limb. 

Apparent  geometrical   internal    contact,   slight 

Apparently  bisected. 
Clear  from  sun's  limb. 

MICROMETER  MEASTTRES 
Between  Me&cukt  and  Sun-spot. 
(Mercury  South.     Preceding.) 


Local  Mean 
Time. 

Edg 
Mer. 

e  of 

Spot 

Difference  Dec. 

Mer.  Pre. 

hn.  min.    sec. 

»         /r 

sec. 

0     49       8-4 

N. 

N. 

7    27 

— 

0     54     38*5 

N. 

N. 

7    40 

6J 

1     43    26 

Centre 

Centre 

8    62-3 

17 

1     43    43 

Pre. 

Pre. 



18i 
19  f 

1     53    20 

Centre 

Centre 



1     53    39-5 

S. 

N. 

9     35-2 

— 

1     58      4 

N. 

Sun's 
S.  limb. 

1     14-6 

— 

The  aboYe  were  all  the  measures  I  had  opportunity  for 
obtaining.  The  chronometer  readings  are  carefuUj  corrected 
for  error  and  rate.  Mr.  Sparrow,  of  Launceston,  kindljr 
assisted  me  by  reading  the  chronometer. 
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OBSERVATIONS   ON   THE  CAUSES  OP  ELEVATION 

AND  SUBSIDENCE  OP  THE  EARTH'S  CRUST. 

By  R.  M.  Johnston,  P.L.S. 

Ad  J  enquiry  into  tbe  causes  which  have  produced,  and  are 
still  producing,  mountains  and  mountain  chains  cannot  be 
satisfactorily  carried  out  apart  from  the  study  of  the  causes 
which  originally  produced  the  grand  irregularities  of  surface, 
which  primarily  determined  the  original  areas  of  continents 
and  oceans. 

In  offering  any  opinion  of  my  own  upon  the  merits  or 
defects  of  the  rival  hypotheses  assumed  by  so  many  eminent 
physicists  to  account  for  elevation  and  subsidence,  I  hope  it 
will  be  conceded  that  I  do  so  with  much  diffidence ;  for  where 
so  many  eminent  men  fail  to  be  satisfied  with  each  other's 
views  on  a  subject  which  necessarily  rest  so  largely  on 
arbitrary  values  for  unknown  data,  it  is  obvious  that  any 
view  which  I  may  tend  to  favour  must  in  my  own  mind  be 
attended  with  a  large  measure  of  doubt,  and  on  some  obscure 
points  my  judgment  may  be  suspended  entirely.  As  a  novel 
theory,  however,  has  recently  been  referred  to  by  Mr.  P. 
Danvers-Power,  relating  to  the  elevation  of  mountain  chains,  it 
may  be  of  some  interest  at  this  time  to  enter  more  fully  into  the 
consideration  of  those  hypotheses  of  causation  which  have 
gained  the  most  favour  among  physicists  and  geologists. 
Of  course  the  correct  observation  of  effects  and  the  true 
interpretation  of  immediate  or  primary  causes  are  veiy 
different  things.  The  geologist,  as  such,  is  entitled  to  speak 
with  authority  as  regards  the  former,  but  undoubtedly  the 
correct  interpretation  of  causation  is  more  purely  within  that 
realm  of  seience  where  the  phj  sicist,  as  such,  has  the  greater 
claim  to  be  heard.  The  geologist  may  best  know  what  are 
the  magnitude  and  characteristics  of  certain  obvious  changes 
in  a  given  region,  but  his  interpretation  of  the  cause  or 
causes  at  work — not  so  open  to  observation — may  be  liable 
to  errors  from  which  the  knowledge  of  the  physicist  might 
have  saved  him.  The  apparent  cause  to  the  geologist  may, 
to  the  mind  of  the  skilled  physicist,  be  altogether  objection* 
able  when  tested  bj  his  more  exact  methods  for  determining 
its  nature  and  efficiency.  With  some  the  mere  parallelism 
of  certain  phenomenal  features — great  ocean  boundaries  and 
certain  mountain  chains — often  appear  to  stand  as  cause  and 
effect.  This  may  be  so ;  but  is  it  true  ?  The  answer  to  this 
query  will  be  given  hereafter.      As    it  is  desirable  before 
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diBcussing  anj  one  view  to  summarise  briefly  the  principal 
hypotheses  whith  have  gained  the  greatest  acceptance  among 
scientiftc  observers  generally.  The  evidences  for  the  vast 
extent  of  movements  of  elevation  and  subsidence,  past  and 
present,  are  so  well  established  that  I  need  only  confine  mj 
attention  to  the  leading  theories  concerned  in  their 
causation. 

Formation  of  Continental  Abeas  and  Ocean  Basins. 

Ajsuming  that  at  first  the  earth  was  a  heated  sphere 
around  which  the  eiisting  waters  of  ocean  seas  and  rivers 
were  gathered  in  the  form  of  a  gaseous  envelope,  we  are 
led  to  conclude  that  the  radiation  of  heat,  immediately  prior 
to  the  cooling  and  consequent  condensation  of  water  vapours, 
would  gradually  tend  to  form  a  solid  crust.  The  question 
of  importance  at  this  stage  is :  Was  the  surface  matter^ 
homogeneous  and  smooth  immediately  before  and  after  it 
hardened  into  a  crust,  or  was  it  heterogeneous,  containing 
irregularities  of  surface?  If  the  former,  we  could  not 
imagine  how  the  condition  for  determining  continental  areas 
and  oceanic  basins  could  be  initiated.  We  are  therefore  led 
to  accept  the  alternative  hypotheses  as  more  in  accord  with 
known  facts.  But  the  root  matter  here  contemplated  involves 
the  conclusion  that  prior  to  the  cooling  and  condensation  of 
the  gaseous  vapours,  which  eventually  occupied  the 
primsBval  ocean  basins,  the  forces  of  themselves  then  at 
work  were  equal  to  the  task  of  producing  irregularities  on 
the  earth's  surface,  whether  by  contraction  expansion,  or 
transfer,  sufficiently  grand  in  scale  to  form  more  or  less 
elevated  continental  areas  in  the  midst  of  basins  grand 
enough  to  receive  the  oceanic  waters.  There  may  not  have 
been  at  this  stage  either  deep  abyssal  regions  on  the  one 
hand  nor  high  mountain  peaks  on  the  other,  but  it  is  almost 
certain  that  forces  then  at  work  sufficed  to  produce  such 
relative  elevation  and  depression,  as  are  now  supposed  by 
many  to  be  only  rendered  possible  by  changes  in  the  loaded 
surface  caused  by  the  transfer  of  superficial  solid  matter 
mainly  through  aqueous  agencies.  A  <Uversified  distribution 
of  the  surface  magma  is  assumed  with  good  reason  bj 
Mallet,  J.  D.  Dana,  Prof.  Hennessy,  Archdeacon  Prat^ 
Oeikie,  and  many  other  eminent  physicists  and  geologists, 
as  a  primary  condition ;  and  this  primary  condition,  owing 
to  the  unequal  rates  of  cooling,  and  differences  of  density  of 
different  masses  of  magma,  is  assumed  to  be  the  initial 
factor  in  producing  elevated  and  depressed  surfaces.  Dana 
in  his  last  work  ("  Manual  of  Geology,"  8rd  edition,  1879> 
states : — "  The  ^t  that  the  continental  and  oceanic  areas 
were  determined  in  the  first  cooling  of  the  globe  signifies  that 
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in  the  cooling  or  the  radiation  of  heat  into  space  there  were 
areas  of  greatest  and  least  contraction.  This  difference  in 
cooling  and  the  resulting  leyel  of  the  surflEuse  must  have  been 
owing  to  some  difference  of  quality  or  condition  in  the 
material."  One  quality  has  been  brought  to  light  by  pendulum 
experiments  in  India,  proving  that  gravity  is  greater  at  the 
coast  stations  than  at  the  continental  stations,  and  greater  at 
the  island  stations  than  at  the  coast  stations.  In  harmony 
with  these  observations  are  the  opinions  advanced  by 
Archdeacon  Pratt  (The  Figure  of  the  Earth,  I860  ;  on  the 
Constitution  of  the  Solid  Crust  of  the  Earth,  Nature,  1871) 
who  first  attributed  the  origin  of  oceanic  depressions 
and  continents,  and  also  of  mountain  chains,  to  unequal 
contraction  in  a  cooling  globe,  but  in  the  last  refers  the 
formation  of  mountains  to  lateral  pressure,  and  there  con- 
cludes **  That  the  crust  beneath  the  ocean  is  of  greater  density 
than  the  average  portions  of  the  surface — that  is,  where  the 
contraction  was  greatest  the  density  of  the  rich  material 
below  is  greatest  and  proportionately  so."  Mr.  George  H. 
Darwin,  in  investigating  the  bodily  tides  of  viscous  spheroids 
(Phil.  Trans.,  1879),  among  other  important  matter  also  points 
out  that  under  the  combined  influence  of  rotation  and  the  moon's 
attraction  the  polar  regions  tend  to  outstrip  the  equator,  and 
to  acquire  a  consequent  and  slow  screwing  motion  from  east  to 
west;  and  Dr.  Geikie,  who  has  certain  objections  to  offer, 
admits  in  respect  of  Darwin's  theory,  that  it  is  conceivable  in 
earlier  conditions  of  the  planet,  that  this  screwing  motion 
may  have  had  some  influence  in  determining  the  surface 
features  of  the  planet.  In  a  body  not  perfectly  homogeneous 
it  might  originate  wrinkles  at  the  surface  running  perpendicular 
to  the  direction  of  greatest  pressure.  *' According  to  this 
theory  the  highest  elevations  should  be  equatorial,  and  should 
have  a  general  north  and  south  bend,  while  in  the  northern 
hemisphere  the  main  direction  of  the  masses  of  land  should 
bend  round  towards  the  north-east,  and  in  the  opposite 
hemisphere  towards  the  south-east."  While  there  are  many 
difficulties  standing  in  the  way  of  the  full  acceptance  of  L£r. 
Darwin's  theory,  Dr.  Geikie  still  thinks  '^  It  is  well  worth 
consideration  whether  the  cause  suggested  by  Mr.  Darwin 
may  not  have  given  their  initial  trend  to  the  masses  of  land,  so 
that  any  mbsequent  wrinkling  of  the  terrettrial  surface  due  to 
any  ot-her  cause  would  be  apt  to  take  place  along  the  original 
lines^  I  might  also  add  that  to  such  influence  in  some 
measure  might  be  still  ascribed  those  remarkable  lines  of 
weakness  in  both  hemispheres,  which  mark  the  course  of 
volcanic  action,  and  which,  in  a  large  measure,  may  determine 
the  curves  of  certain  coastal  mountain  chains,  Apart^  however, 
from  the  universality  or  antiquity  of  alleged  causes  advanced . 
as  the  principal  factors  in  mountain  making   (I  here  use  the 
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word  mouD tain-making  in  preference  to  mountain-building,  for 
the  latter  term  is  more  appropriately  restricted  to  peaks  and 
cones  built  up  by  volcauic  agency),  it  must  be  confessed  that 
whatever  mountain  chains  were  formed  in  the  earliest  geological 
periods  they  have  been  largely  obliterated  in  later  times.  This 
is  becoming  more  evident  as  geological  observation  extends  ; 
for  it  is  now  well  established  that  in  Asia,  South  America, 
North  America,  and  in  Europe,  the  great  era  of  mountain 
making  was  during  the  Tertiary  period,  and  even  in  Austral- 
asia it  is  probable  that  its  principal  Alpine  ranges  were 
inconspicuous  ridges  during  the  early  part  of  the  Mesozoic 
period.  Still  the  intensity  and  universality  of  the  elevations 
then  produced  demand  a  corresponding  universality  of  cause, 
or  causes.  A  considerable  number  of  hypotheses  at  different 
times  have  been  proposed  by  eminent  investigators,  all  of 
which  commend  themselves  in  some  particulars,  but  all  of 
whic^,  taken  separately,  involve  difficulties  which  at  present 
appear  to  be  insurmountable.  Perhaps  the  truth  lies  in 
several,  and,  at  least,  does  not  demand  the  rejection  of  one 
cause  because  another  seems  to  answer  all  the  conditions  when 
confined  to  a  particular  case.  It  appears  to  me,  however, 
that  there  is  one  which  may  be  well  considered  as  the  govern- 
ing or  mother  cause  to  two  or  three  of  the  rival  hypothetical 
causes  ;  the  latter  being  consequents  standing  in  the  relation 
of  child  to  parent  rather  than  absolutely  independent  causes. 
The  parent  cause,  in  my  opinion,  appears  to  be  the  Contraction 
Theory  so  intimately  associated  latterly  with  the  name  of 
Bobert  Mallet. 

CONTBACTION    ThEOBY. 

If  our  planet  has  been  steadily  losing  heat  by  radiation  into 
space  a  corresponding  diminution  in  its  volume  must  also  be 
looked  for ;  for  cooling  is  implied  in  contraction.  A  succinct 
account  of  the  effects  which  Mr.  Bobert  Mallet  demonstrated 
might  be  expected  from  the  secular  cooling  of  our  globe  is  given 
as  follows  by  Dr.  Geikie : — ''According  to  Mallet  the  diameter 
of  the  earth  is  less  by  189  miles  since  the  time  when  the 
planet  was  a  mass  of  liquid.  But  the  contraction  has  not 
manifested  itself  uniformly  over  the  whole  surface  of  the 
planet.  The  crust  varies  much  in  structure,  in  thermal  resist- 
ance, and  in  the  position  of  its  isogeothermal  lines.  As  the 
hotter  nucleus  contracts  more  rapidly  by  cooling  than  the 
cooled  and  hardened  crust  the  latter  must  sink  down  by  its 
own  weight,  and  in  so  doing  requires  to  accommodate  itself  to 
a  continually  diminishing  diameter.  The  descent  of  the  crust 
gives  rise  to  enormous  tangential  pressures.  The  rocks  are 
crushed,  crumpled,  and  broken  in  many  places.  Subsidence 
must  have  been  the  general  rule,  but  every  subsidence  would, 
doubtless,  be  accompanied  with  upheavals  of  a  more  limited 
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kind.  The  directioQ  of  these  upheaved  tracts,  whether  deter- 
mined, as  Mr.  Darwin  suggests,  bj  the  effects  of  internal 
distortion  or  by  some  original  features  in  the  structure  of  the 
crust,  would  be  apt  to  be  linear.  The  lines,  ouce  taken  as 
lines  of  weakness  or  relief  from  the  immense  strain,  would 
probably  be  made  use  of  again  and  again  at  successlTe 
paroxysms  or  more  trauquil  periods  of  contraction.  Mr. 
Mallet  has  ingeniously  connected  these  movements  with  the 
linear  direction  of  mountain  chains,  volcanic  vents,  and 
earthquake  shocks.  If  the  initial  trend  to  the  land  masses 
were  given  as  hypothetically  stated  by  Mr.  Darwin  we  may 
conceive  that  after  the  outer  parts  of  the  globe  had  attained  a 
considerable  rigidity,  and  could  then  be  only  slightly  influnced 
bj  internal  distortion,  the  effects  of  continued  secular  action 
would  be  seen  in  the  intermittent  subsidence  of  oceanic  basins 
already  existing,  and  in  the  successive  crumpling  and  elevation 
of  the  intervening  stiffened  ridges."  To  overcome  the  diffi- 
culties which  arise  out  of  one  or  other  of  these  hypotheses 
▼ariouB  modifications  of  the  contraction  theory  have  been 
generally  adopted,  the  greater  number  still  adhering  to  the 
▼iew  that  the  main  cause  of  terrestrial  movements  must  be 
sought  in  secular  contraction.  The  theory  which  seems  to  be 
most  favoured  next  in  importance  to  the  Contraction  Theory 
is:— 

The  alleged  expansion  and  contraction  of  the  underlayers 
resulting  from  a  rise  or  fall  of  temperature  caused 
by  the  loading  or  unloading  of  the  areas  affected. 

Great  uncertainty  still  exists  as  regards  the  present  condi- 
tion of  the  earth's  interior ;  some  conceiving  it  to  have  a  fluid  or 
viscous  central  core ;  some  again  incline  to  the  view  that  a 
viscous  intermediate  laver  separates  the  solid  crust  from  the 
solid  nucleus ;  while  others  have  given  reasons  for  the  view  that 
on  the  whole  it  has  now  attained  a  rigidity  equal  to  that  of 
glass  or  steel. 

Expansion    and    Contraction    op    the    Unbeblayebb 

Besulting  pbom  a  Eise  OB  Fall  of  Tempebatube. 

Babbage  seems  to  have  been  the  first  to  suggest  this  theory. 
In  his  memoir  (1834)  on  the  Temple  of  Serapis,  *^  Besides 
recognising  the  relations  of  isothermal  planes,  and  the  effect 
upon  them  by  the  surface  changes,  whether  removals  of  rock 
material,  or  accumulation,  the  memoir  accounts  for  changes  of 
level  caused  through  the  expansion  or  contraction  caused  by 
changes  in  the  subterranean  heat  or  in  the  position  of  these 
isogeothermal  planes."  Mr.  Mellard  Beade  has  lately,  *'  Origin 
of  Mountain  Banges,"  strongly  insisted  on  this  factor  as  an 
important  if  not  the  main  factor  in  producing  subsidence  and 
elevation.     Similar  views  have  also  been  strongly  advocated 
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by  some  of  the  American  geologists  who  have  explored  the 
western  territories  of  America.  These  have  pointed  ^'  in  proof, 
of  its  truth  to  evidence  of  continuous  subsidence  in  tracts 
where  there  was  prolonged  deposition  and  of  the  uprise  and 
curvature  of  originally  horizontal  strata  over  mountain  ranges 
like  the  Uintah  Mountains  in  Wyoming  and  Utah,  which  have 
for  a  long  time  been  out  of  water."  Dr.  Geikie,  in  commenting 
upon  this  theory,  admits  that  in  so  far  as  the  internal  structure 
of  rocks  may  be  modified  by  such  progressive  increase  of 
temperature  as  would  arise  from  superficisd  deposit,  the  cause 
of  change  must  have  a  place  in  geological  dynamics,  but  he 
cannot  allow  that  the  removal  and  deposit  of  a  few  thousand 
feet  of  rock  should  exert  such  an  influence  as  to  affect  the 
equilibrium  of  the  crust ;  for  to  admit  this,  *'  would  evince  such 
mobility  in  the  earth  as  could  not  fail  to  manifest  itself  in  a 
far  more  powerful  way  under  lunar  and  solar  attraction."  He, 
however,  goes  on  to  say  "  that  there  has  always  been  the  closest 
relation  between  upheaval  and  denudation  on  the  one  hand  and 
subsidence  and  deposition  on  the  other,  is  undoubtedly  true.'* 
But  he  adds  the  significant  words  that  "  denudation  hat  been 
one  of  the  conaequenees  of  upheaval,  and  deposition  has  only- 
been  kept  up  by  continual  subsidence."  Certain  questions 
bearing  upon  the  permanence  of  continental  areas  and  great 
oceanic  basins  are  involved  to  a  great  extent  in  the  views  under 
discussion,  and  mav  have  led  to  the  adoption  of  restricted  views 
as  to  fundamental  laws  of  causation. 

Prof.  C.  Loyd  Morgan  in  a  recent  article  on  elevation  and 
subsidence  (G«ol.  Mag.,  July  1888)  in  criticising  the  views  of 
Mr.  Mellard  Beade  and  others  as  regards  the  effects  alleged 
to  arise  out  of  the  transfer  of  sediments  suggests  other  ways 
in  which  the  loading  and  unloading  of  the  earth's  crust  may 
indirectly  bring  about  subsidence  and  elevation,  and  at  the 
same  time  ingeniously  advances  reasons  in  favour  of  the 
existence  of  an  underlying  liquid  or  viscous  substratum.  Ac* 
cordingly,  without  committing  himself  to  the  acceptance  of  the 
theory  held  by  those  who  attnbute  subsidence  to  mere  weight 
he  suggests  to  the  upholders  of  that  theory  that  the  added 
weight  of  the  sediment  above  would  entail  on  this  hypothesis 
an  added  weight  below — that  is  if  we  suppose  that  the  solidi- 
fied rock  adheres  to  the  lower  surface  of  the  crust  region.  In 
a  region  undergoing  denudation,  on  the  other  hand,  the 
lightening  of  the  load  would  entail  the  melting  of  some  of  the 
solidified  or  crystallised  magma,  assuming  with  Mr.  MeUard 
Beade  and  Mr.  Davison,  that  owing  to  the  cooling  and  con- 
traction of  the  earth's  crust  there  is  at  some  depth  beneath  the 
surface  a  level  of  no  stress,  where  there  is  neither  lateral 
compression  nor  extension,  though  the  rocks  are  subject 
to  the  vertical  pressure  of  the  overload.  He  then  sug- 
gests    that     throughout    the    zone    of    maximum    tension 
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-due  to  circumferential  contraction  the  rocks  may  be  rendered 
fluid  by  relief  of  pressure.  Such  melting,  he  adds,  would  be 
luscompanied  by  expansion  manifesting  itself  at  the  surface  by 
an  upUfb.  By  the  expansion  of  the  melting  underlayers  tensile 
fltress  in  the  overlying  strata  would  be  ^ed  into  play,  and 
^his  would  throw  those  strata  into  a  state  of  tensile  stndn,  thus 
giving  origin  to  normal  faults  to  the  gradual  gaping  of  mineral 
veins  and  dykes,  into  which  the  molten  matter  would  be 
injected  by  the  expansive  force.  Without  denying,  therefore, 
the  influence  of  secular  refrigeration,  he  suggests  that  we  have 
on  this  hypothesis  an  efficient  primary  canse  of  volcanic 
eruptions.  Commenting  npon  the  differences  of  opinion  as  to 
the  level  of  the  stress  he  points  out  that  accorcung  to  Mr. 
Davison  it  lies  five  miles  deep ;  according  to  Mr.  Mellard 
Beade  it  is  taken  at  one  mile ;  while  Mr.  0.  Fisher  would 
reduce  it  to  less  than  a  mile ;  and  accordingly  Prof.  Mor^ian 
urges  caution  as  to  the  use  of  precise  imposmg  mathematical 
calculations  based  upon  arbitrarily  selected  data  where  it 
-^soncems  problems  **  concerning  which  the  most  noteworthy 
feature  is  our  profound  ignorance." 

Mb.    DAirvEns-FowEB's    Eetebekcb   to    the    Supposed 
LnrLTTXKCE  OP  THE  Pbessitbe  of  Oosak  Watsbs  upok 

THE   FOBMATIOK    OP  PiiBALLEL    MOUITTAIK  ChAJNS. 

In  regard  to  this  hypothesis  I  must  confess  that  to  me  it 
seems  to  be  a  most  extraordinary  one.  Mr.  Danvers-Fower 
does  not  sive  us  the  slightest  indication  to  help  us  to  conceive 
bow,  of  im  agencies  that  may  be  concerned  in  the  dynamics  of 
mountain  making,  '*  the  presence  of  the  ocean  is  the  greatest." 
It  is  hardly  necessary  to  remind  us  how  ^;reat  is  the  influence 
•of  water  in  the  work  of  denudation,  and  m  the  redistribution 
of  wasted  rock  sediments  over  lower  levels  of  sea  and  land ; 
but  how  the  gravity  or  even  sur&ce  movements  of  ocean 
waters  extending  over  wide  ocean  areas  can  concentrate  their 
force  of  gravity  or  pressure  laterally  by  thrust  upon  the 
margins  of  continents  is  a  nice  puzzle  to  any  physicist.  Surely 
it  must  have  occurred  to  Mr.  Power  that  the  vertical  radii  of 
a  column  of  rock  is  from  2^  to  8.4  times  the  specific  gravity 
of  an  equal  column  of  water ;  that  the  radii  of  a  continental 
area  are  much  greater  than  the  radii  over  the  more  depressed 
ocean  areas,  capped  as  they  are  with  the  light  element  water ; 
that  the  pressure  of  a  fluid  upon  any  of  its  limiting  surfaces  is 
altogether  independent  of  its  quantity  (known  as  the 
hydrostatic  paradox) ;  that  is — the  total  pressure  of  water, 
{still)  against  and  perpendicular  to  any  surface  is  equal  to  the 
weight  of  a  uniform  column  of  water,  the  area  of  whose  cross- 
^«ectlon  parallel  to  its  base  is  everywhere  equal  to  the  area  of 
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oceans  and  mountain  chains,  I  have  only  to  observe  that  such 
paraUelism  need  notbeinterpreted  as  cause  and  effect.  Although, 
if  we  assume  original  flexures  on  Darwin's  theory,  trending 
in  the  present  direction  of  these  chains  it  is  certain  that  if  the 
continental  areas  so  sculptured  were  slowly  submerged  in  the 
direction  of  the  great  ocean  areas,  that  the  basal  contour  lines 
of  height  would  certainly  form  the  barriers  to  the  ocean 
basins,  and  these  of  necessity  woidd  produce  the  paraUelism 
referred  to — i.^.,  the  downward  sinking  of  the  land  would  better 
explain  the  parallelism  obseryed  than  the  reference  to  pressure 
from  the  direction  of  the  ocean,  whether  from  its  bed  or  its 
superficial  waters.  I  think,  therefore,  that  good  reasons  have 
been  given  for  rejecting  the  theory  put  forward  by  Mr 
Danvers-Power. 


A  NOTE  ON  THE  AEITHMOMETEE  AS  AN  AID  TO 
ACTTJAEIAL  WORK. 
Bt  F.  J.  Jacobs,  A. LA. 

The  arithmometer  is  peculiarly  adapted  for  working  out  the 
chief  details  of  a  classified  valuation  of  a  life  assurance  office. 
The  process  is  a  simple  one,  being  merely  a  series  of  multipli- 
cations, and  the  work  can  be  carried  out  Tory  rapidly  by  an 
ordinary  computer.  The  results  worked  out  and  set  down  by 
one  computer  can  be  checked  and  verified  by  a  second  com- 
puter using  a  different  machine,  while  any  errors  in  the 
original  work  may  be  investigated  by  a  third  worker,  using  a 
third  machine.  By  this  means  complete  accuracy  is  ensured, 
and  the  use  of  the  different  machines  avoids  any  possibility  of 
error  should  either  of  them  happen  to  fall  out  of  order  and 
Decome  liable  to  repeat  its  own  mistakes. 

Several  able  expositions  of  the  uses  of  the  arithmometer 
have  been  published,  and  amongst  them  may  be  cited  papers 
by  Major-Geneial  Hannyngton  and  Mr.  Peter  Gray  in  the 
16th  and  17th  volumes  respectively  of  the  Journal  of  the  In^ 
tUtute  of  Aetuariea.  At  the  beginning  of  his  paper  Mr.  Gray 
remarks  : — "  It  is  usual  to  describe  the  arithmometer  as  a 
machine  which  enables  a  person,  however  unskilled  himself, 
to  perform  the  operations  of  multiplication  and  division  with 
facility,  rapidity,  and  unfailing  accuracy.  This,  as  a  descrip- 
tion, is  correct  as  far  as  it  goes,  but  as  an  enumeration  of  the 
properties  of  the  machine  it  is  inadequate  and  defective.  It 
entirely  omits  that  property  which  forms  its  special  adapta- 
tion to  our  purpose,  and  in  default  of  which  its  utility  would 
be  comparatively  limited.  Besides  the  facilitation  of  the 
operations  named  the  machine  will  also  in  forming  the  product 
of  two  given  numbers  either  add  that  product  to  or  subtract 
it  from  another  given  number  according  to  the  pleasure  of  the 
operator.*'  Mr.  Gray  then  proceeds  to  give  illustrations  of 
the  adaptability  of  the  machine  for  the  construction  of  tables, 
and  amongst  the  acturial  problems  he  investigates  are : — 

1.  To  form  a  table  of  assurances  from  a  corresponding 

table  of  annuities. 

2.  To  construct  a  table  of  policy  values  from  a  given 

table  of  annuities. 

3.  To  construct  commutation  columns  from  any  given 

mortality  table. 
Amongst  modern  tables  constructed  by  the  calculating 
machine  must  be  mentioned  those  computed  by  Mr.  David 
Garment,  F.I.A.     A  copy  of  the  work  is  submitted  for  inspec- 
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tion.  These  tables  show  the  value  at  the  end  of  any  number 
of  years  of  an  endowment  assurance  for  JBIOO,  payable  at 
different  ages  and  under  different  rates  of  interest,  according 
to  the  "  Institute  of  Actuaries  H.M.  Tables  of  Mortality."  In 
constructing  these  tables  Mr.  Garment  utilised  a  modification 
of  Gray's  continuous  method,  and,  speaking  briefly,  the  work 
consisted  in  placing  upon  the  machine  a  constant  (the  recip- 
rocal of  a  certain  function)  and  multiplying  this  by  the  suc- 
cessive differences  of  another  function,  the  results  being,  of 
course,  taken  down  after  each  operation.  The  process  of  the 
work  is  lucidly  explained  by  Mr.  Garment  in  the  preface  to 
his  tables.  It  must  be  noted  that  the  multiplication  referred 
to  is  performed  continuously,  and  that  each  step  is  performed 
ivUhoiU  erasing  the  result  attained  by  the  preceding  operation. 
The  correctness  of  each  column  of  results  is  proved  bv  a  very 
simple  calculation.  The  whole  of  the  tables  were  calculated 
by  means  of  the  arithmometer,  with  the  exception  of  a  small 
portion  at  the  end,  which,  owing  to  the  partial  breakdown  of 
the  author's  machine,  were  done  by  another  process;  the 
book  is  an  interesting  example  of  the  work  that  can  be  per- 
formed by  the  calculating  machine. 

I  have  frequently  had  occasion  to  use  the  arithmometer  in 
the  computation  of  different  results,  and  have  found  it  a  most 
correct  and  expeditious  means  of  performing  work  that  mighty 
under  ordinary  circumstances  require  a  tedious  mental  appli- 
cation. The  arithmometer  now  exhibited  by  Mr.  Johnston  is, 
as  he  has  stated,  of  the  latest  pattern,  and  combines  the 
origin  slI  model  with  a  stability  and  perfection  of  construction 
that  should  reduce  to  a  minimum  the  possibility  of  errors 
arising  from  imperfect  or  impaired  machinery. 
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HYPNOTISM  AND  ALLIED  PHENOMENA. 
By  Waltbb  Spxnceb,  M.D.,  M.B.C.S.,  Etc. 

In  judging  newlj  observed  phenomena  for  the  purpose  of 
reconnoitering  the  field  for  further  exploration  it  is  not  eas^ 
to  steer  a  medium  course  between  the  caution  which  demands 
too  much  and  the  receptivitj  which  is  satisfied  with  too  little 
investigation.  The  former  borders  upon  obstructiveness,  the 
latter  merges  into  credulity.  In  the  first  part,  of  this  paper  I 
«hall  state  ascertained  facts,  after  which  I  shall  have  to  laj 
bare  the  dilemma  between  necessary  caution  and  regrettable 
credulity. 

In  1843  Dr.  James  Braid,  of  Manchester,  found  that  he  was 
able  in  certain  patients  to  induce  an  artificial  sleep,  accom- 
panied by  insensibility  to  pain.  He  made  use  of  the  power 
more  for  the  relief  of  pre-existing  pain  than  as  a  help  in 
surgery,  but  under  his  auspices  •the  eminent  dentist,  Sir  J. 
Tomes,  was  surprised  to  find  that  he  could  extract  several 
teeth  without  his  patients  having  any  consciousness  of  the 
operation.  Dr.  Braid  used  to  rivet  the  attention  and  eyes  of 
the  patient  upon  something  shining  placed  close  at  hand  so 
that  it  was  a  strain  to  look  at.  He  considered  that  fatigue  of 
the  ocular  muscles  was  a  chief  factor  in  inducing  the  re- 
quired condition.  The  new  process  was  christened  Braidism^ 
but  was  not  adopted  to  any  extent  in  England,  the  triumph 
of  the  easy  ansesthetics,  chloroform  and  ether,  seeming  to 
render  its  practice  unnecessary.  In  France,  however,  two 
great  schools  devoted  to  the  subject  (which  Braid  called 
hypnotism)  have  conducted  interesting  experiments  for  many 
years,  under  Professor  Charcot,  at  the  Salp^tri^re,  Paris,  and 
Profesor  Li^bault  at  Nancy,  the  latter  becoming  known  to 
fame  as  the  originator  of  **  hypnotic  suggestion."  Charcot  ia 
one  of  our  foremost  authorities  on  the  management  of  hysteria^ 
and  has  pursued  the  enquiry  into  hypnotism  chiefly  with  re- 
ference to  that  abnormality  of  nerve  function.  We  shall  see, 
however,  that  the  popular  impression  as  to  hysterical  sub- 
jects being  most  predisposed  to  hypnotic  influences  is  by  no 
means  proved. 

At  a  general  meeting  of  the  British  Medical  Association 
held  in  August,  1889,  a  special  section  was  devoted  to 
hypnotism.  It  resulted  in  the  expression  of  divergent 
opinions,  in  which,  broadly  speaking,  French  physiciaoa 
maintained  the  affirmative  and  English  physicians  the  negative 
view  of  the  value  of  the  study.  Amongst  the  speakers  was 
Dr.  Yoisin,  of  the  Salp6tri&re,  who  stat^  that  he  bad  by  this 
means  cured  persons  sufiEering  from  hallucinations  and  from 
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aensorj  disturbances.  Suicidal  ideas  and  mania  had  dis- 
appeared under  the  use  of  the  method.  He  had  succeeded  in 
curing  dipsomania  and  morphinomania,  as  well  as  obstinate 
cases  of  juvenile  deprayitj.  Some  of  his  patient^  had  been 
put  to  sleep  for  from  six  to  eight  days.  He  had  been  able  to 
transform  his  patients'  habits  of  thought,  and  had  brought 
them  to  love  the  good,  whereas  they  before  had  only  loved 
the  eyil.  Dr.  Tellowlees  expressed  amazement  at  these  asser- 
tions, and  remained  incredulous,  but  Dr.  Tuckey  confirmed 
them  from  his  experience  of  the  practice  of  Dr.  Lidbault,  who 
had  successfully  treated  dipsomania  and  neuralgia.  He  cited 
the  institution  at  Croydon,  conducted  by  the  Eev.  Arthur 
Tooth,  for  the  treatment  of  inebriates,  where  hypnotism  was 
employed  with  much  success,  but  he  had  been  disappointed  in 
the  results  of  its  application  to  the  cure  of  melancholia,  only 
6  per  cent  of  the  patients  having  proved  susceptible.  In  the 
majority  of  cases  it  was  not  true  that  a  patient  after 
hynotism  remained  a  mere  tool  in  the  hands  of  the  operator. 
Dr.  Ireland  remarked  that  Braid  had  made  claims  as 
startling  as  those  of  Dr.  Yoisin.  In  one  instance  which  he 
had  published  a  flow  of  milk  had  been  brought  into  one 
breast  of  a  woman,  while  the  other  remained  flaccid.  Dr. 
Bobertson  said  he  had  visited  the  Salp(^tri^re  Asylum,  and 
could  corroborate  Dr.  Voisin.  Dr.  Percy  Smith,  of  Bethlem 
Hospital,  concurred  with  Dr.  Yellowlees.  He  had  made  trial 
of  the  method  with  the  assistance  of  a  professional  hypnotiser, 
and  the  results  bad  been  almost  entirely  negative  ;  in  &,ct,  he 
had  not  been  able  to  get  insane  patients  into  the  hypnotic 
state.  It  seemed  impossible  to  secure  the  necessary  attention. 
This  view  of  the  question  was  confirmed  by  Dr.  Goodall  and 
others.  Dr.  TurnbuU  Smith  asserted  that  in  his  experience 
nineteen  patients  out  of  every  twenty  had  proved  to  be  sus- 
ceptible, but  in  some  cases  only  atter  repeated  attempts. 
Exhaustion  of  the  optic  nerve  by  means  of  staring  had  been 
found  most  efficacious. 

This  divergence  of  opinion  extends  to  the  methods  recom- 
mended. Dr.  Forel,  of  Zurich,  states  that  he  had  noticed 
Yery  ill-effects  from  using  what  he  terms  "  the  old  bad  method 
of  fixation  of  vision." 

Last  year  the  attention  of  the  medical  profession  in  England 
was  aroused  by  the  report  of  a  meeting  held  at  Leeds,  on 
March  28,  of  some  sixty  medical  men  and  dentists  assembled, 
at  the  invitation  of  Messrs.  Carter  Brothers,  to  witness  a 
series  of  operations  under  the  hypnotic  influence  of  Dr.  Milne 
Bramwell. 

The  first  case  was  hypnotised  at  a  word,  and  three  teeth 
extracted  without  the  operation  having  been  felt. 

The  next  case  was  that  of  a  servant  girl,  M.  A.  W.,  aged 
19,  on  whom,  under  the  hypnotic  influence  induced  by  Dr. 


BY  WALTBB  8PXNCEB,  ILD.,  SLRGS.,  ETC.  6^ 

Bramwell,  Mr.  Hewetson  had  a  fortnight  preriously  opened 
and  scraped  freely,  without  knowledge  or  pain,  a  large  lachry- 
mal abscess,  extending  into  the  cheek.  Furthermore,  the 
dressing  had  been  daily  performed  and  the  carity  freely 
^ringed  under  hypnotic  anesthesia,  the  ''healing  suggestions" 
being  daily  given  to  the  patient,  to  which  Dr.  Bramwell  in  a 
great  measure  attributes  the  yeiy  rapid  healing.  She  was  pu. 
to  sleep  by  the  following  letter  from  Dr.Bramwell,  addressed 
to  Mr.  Turner : — 

**  Btirliogton  CreBoent,  Ooole,  Torks.  Dear  Mr.  Turner,— I  send  you  a 
patient  with  endoeed  order.  When  you  give  it  to  her  she  will  fall  asleep  at 
once  and  obey  your  commands. — J.  Milnb  Bbamwbll. 

**  Order. — Qo  to  sleep  at  onoe,  by  order  of  Dr.  Bramwell,  and  obey  Mr. 
Turner's  oommands.— J.  Mn<NE  Bbamwxll.'* 

This  experiment  answered  perfectly.  Sleep  was  induced  at 
once  by  reading  the  note,  and  was  so  profound  that,  at  the 
end  of  a  lengthy  operation,  in  which  sixteen  stumps  were  re- 
moved, she  awoke  smiling,  and  insisted  that  she  had  felt  no 
pain,  and,  what  was  remarkable,  there  was  no  pain  in  her 
mouth.  She  was  found  after  some  time,  when  unobserved, 
reading  the  Ora^hic  in  the  waiting-room  as  if  nothing  had 
happened.  During  the  whole  time  she  did  everything  which 
Mr.  Turner  suggested,  but  it  was  observed  that  there  was  a 
diminished  flow  of  saliva  and  that  the  corneal  reflexes  were 
absent,  the  breathing  more  noisy  than  ordinarily,  and  the 
pulse  slower. 

Dr.  Bramwell  took  occasion  to  explain  that  the  next  case,  a 
boy  aged  8,  was  a  severe  test,  and  would  probably  not  suc- 
ceed, partly  because  the  patient  was  so  young,  and  chiefly 
because  he  had  not  attempted  to  produce  hypnotic  ansBS- 
thesia  earlier  than  two  days  before.  He  also  explained  that 
patients  require  training  in  this  form  of  anaesthesia,  the  time 
of  training,  or  preparation,  varying  with  each  individual. 
However,  he  was  so  far  hypnotised  that  he  allowed  Mr.  Mayo 
Bobson  to  operate  on  the  great  toe,  removing  a  bony  growth 
and  part  of  the  first  phalanx,  with  the  result  that  he  appeared 
to  know  very  littie  of  what  had  been  done. 

It  was  necessary  in  this  case  for  Dr.  Bramwell  to  repeat  the 
hypnotic  suggestions.  Dr.  Bramwell  remarked  that  he 
wished  to  show  a  case  that  was  less  likely  to  be  perfectly  suc- 
cessful than  the  others,  so  as  to  enable  those  present  to  see 
the  difficult  as  well  as  the  apparentiy  easy  straightforward 
cases;  "in  fact,"  as  he  said,  *<to  show  his  work  in  the 
rough." 

llie  next  case  was  a  girl  of  15,  highly  sensitive,  requiring 
the  removal  of  enlarged  tonsils.  At  tiie  request  of  Dr.  Bram* 
well  Mr.  Hewetson  was  enabled  in  the  hypnotic  state  to 
extract  each  tonsil  with  ease,  the  girl,  by  suggestion  of  the 
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fajpnotiaery  obejiog  every  request  of  the  operator,  though  in 
a  state  of  perfect  anodsthesia.  In  the  same  way  Mr.  Hewetson 
removed  a  cjst  of  the  size  of  a  horse  bean  from  the  side  <rf 
the  nose  of  a  young  woman  who  was  perfectly  ansesthetised 
and  breathing  deeply,  and  who,  on  coming  round  by  order, 
protested  ^  that  the  operation  had  not  been  commenced." 

Mr.  Turner  then  extracted  two  teeth  from  a  man  with 
equal  success,  after  which  Dr.  Bramwell  explained  how  hia 
patients  had  been  completely  cured  of  drunkenness  by  hyp- 
notic suggestion.  To  prove  this  to  those  present,  and  to 
show  the  interesting  psychological  results,  the  man  waa 
hypnotised,  and  in  that  state  he  was  shown  a  glass  of  water; 
he  was  told  by  Dr.  Bramwell  that  it  was  "  bad  beer."  He  was 
then  told  to  awake,  and  the  glass  of  water  offered  him  by  Dr. 
Bramwell.  He  put  it  to  his  lips,  and  at  once  spat  out  the 
"  offensive  liquid." 

Mr.  T.  S.  Carter  next  extracted  a  very  difficult  impacted 
stump  from  a  railway  navvy  as  successfully  as  the  previous 
case.  Dr.  Bramwell  described  how  this  man  had  been  com- 
pletely cured  of  very  obstinate  facial  neuralgia  by  hypnotism, 
which  had  been  produced  by  working  in  a  wet  cutting.  On 
the  third  day  of  hypnotism  the  neuralgia  had  entirely  dis- 
appeared (now  some  weeks  ago)  and  had  not  returned.  The 
man  had  obtained  refreshing  hypnotic  sleep  at  nights,  being 
put  to  sleep  by  his  daughter  through  a  note  from  Dr.  Bram- 
well or  by  a  telegram,  both  methods  succeeding  perfectiy. 

The  facts  as  recorded  may  be  taken  as  establishing  the 
existence  of  hypnotism  and  of  hypnotic  suggestion.  The 
divergent  opinions  of  practitioners  are,  however,  very  hard  to 
reconcile. 

Dr.  Moll  denies  that  any  hysteria  or  weakness  of  any  kind 
in  the  physique  of  a  patient  leads  to  his  being  more  readily 
hypnotised.  Professor  Wetterstrand  says  it  depends  more  on 
character  than  temperament,  and  that  the  most  impression- 
able ages  are  from  8  to  15,  fit  subjects  after  the  age  of  30 
being  rare.  Dr.  Sherman  Bigg  maintains  that  no  man  of 
average  capacity  can  be  hypnotised  against  his  will,  and  that 
even  when  hypnotised  he  can  restrict  the  hypnotiser's 
influence.  Professor  Bemheim  believes  that  the  suggested 
effects  exist  only  in  the  idea  of  the  patient ;  that  if  it  is  sug- 
gested that  he  cannot  see  a  certain  object  be  continues  to  see 
it,  but  imagines  he  does  not,  and  acts  accordingly.  He  is  of 
opinion  that  the  number  of  persons  who  can  be  readily  in- 
fluenced is  very  limited,  and  yet  at  a  demonstration  given  in 
Paris  he  elicited  confessions  of  imaginary  crimes,  weeping, 
laughter,  dumbness  and  powerlessness  at  will  from  persona 
who  had  not  been  previously  hypnotised,  and  who,  to  all  ap- 
pearance, were  in  full  possession  of  their  senses,  playing  on 
their  nervous  system  as  upon  an  instrument. 
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At  a  meeting  of  the  Medioal  Institute  of  Liverpool  Dr. 
Orossmann  reported  he  had  seen  Dr.  Bemheim  hypnotise  one 
patient  after  another  in  his  hospital  wards  until  not  one  re- 
mained awake ;  also  that  a  blister  was  produced  by  the  appli- 
cation of  a  postage  stamp,  which,  it  was  suggested,  would  act 
as  a  vesicant. 

Dr.  Li6bault  asserts  that  concentration  of  a  patient's  mind 
on  the  idea  of  sleep  will  induce  sleep  by  leading  to  forgetful- 
ness  of  the  outer  world  and  to  a  state  in  which  suggestions 
are  readily  adopted  and  acted  on,  the  hypnotic  differing  from 
the  ordinary  sleep  in  that  there  exists  a  relation  between  the 
sleeper  and  the  operator.  Dr.  Forel  considers  that  hypnotism 
is  a  state  of  sleep  artificially  induced,  during  which  the  course 
of  the  patient's  dreams  can  be  influenced.  It  depends,  firstly, 
on  the  power  of  falling  asleep  easily;  and,  secondly,  on 
willingness  to  submit  to  the  operator's  will,  the  disappearance 
of  nervous  symptoms  being  explained  in  the  same  way  as  the 
sudden  cessation  of  toothache  or  sciatica  after  a  shock.  He 
could  induce  sleep  readily  in  fifty  patients  out  of  seventy- 
two. 

The  school  of  Nancy  teaches  that  the  lethargic,  cataleptic, 
and  somnambulic  stages  of  hypnotism  can  be  produced  at 
any  time  by  the  suggestion  of  the  operator,  suggestion  being 
the  key  to  all  the  phenomena.  The  psjrcological  stages  of 
hypnotism,  although  they  may  be  divided  into  three— 
leUiargy,  catalepsy,  and  somnambulism — are  variously 
classified  by  different  observers. 

According  to  Wetterstrand  they  reveal : — 

1.  Sleepiness  and  sense  of  weight. 

2.  Inability  to  move  a  muscle. 

3.  Unconscious  automatic  movements. 

4.  Consciousness  only  of  the  operator  and  obedience 

to  his  will. 

5.  Somnambulism  and  complete  insensibility. 

According  to  Haidenheim  : — 

1.  Imitative  movements. 

2.  Exaltation  of  special  senses. 
8.  Illusions  and  hallucinations. 

4.  Loss  of  pain  and  of  sensation. 

5.  Tonic  spasms. 

6.  Spasms  of  the  ocular  muscles,  dilatation  of  the 

pupils,  accelerated  pulse  and  respiration. 
According  to  Li^bault : — 

1.  Torpor  of  limbs  and  somnolence,  the  will  power 

being  still  available  if  needed. 

2.  Betention  bv  the  limbs  of  any  strained  posture,  the 

patient  still  remaining  conscious. 
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3.  Perception  of  the  operator  only. 
4  Advanced  automatism. 
6.  Oblivion. 

6.  Submission  to  the  operator's  suggestions. 

7.  Susceptibility  to  post-hypnotic  inluence. 

The  methods  of  operators  vary.  Some  employ  slow  passes 
made  at  a  short  distance,  some  stroking,  some  ocular  fixation, 
some  orbital  compression,  some  any  weak,  continuous,  and 
prolonged  stimulation  of  the  nerves  of  sight,  touch,  or  hear- 
mg,  some  verbal  suggestion  alone.  Haidenheim  invites  the 
patient  to  sit  down,  tells  him  that  sleep  will  cure  him,  urges 
>iinn  to  concentrate  his  mind  entirely  on  sleep,  looking  at  him 
very  keenly  all  the  while ;  tells  him  he  will  feel  weight  in  his 
eyeballs  and  limbs,  and  gradually  be  imable  to  move.  And 
when  sleep  has  been  induced  the  desired  instructions  are  sug* 
gested  to  him. 

Li^ault  begins  by  reassuring  the  patient,  telling  him  to 
banish  all  fear  and  extraneous  thoughts,  to  concentrate  his 
mind  upon  following  the  operator's  woids  and  suggestions. 
He  then  saggests  the  stages  of  sleep  one  by  one  as  follow  :-^ 
Your  eyelids  are  becoming  heavy ;  you  can  hardly  keep  them 
open.  My  voice  sounds  more  and  more  distant.  Tour  sight 
grows  dim  ;  objects  appear  indistinct.  Numbness  is  creeping 
over  your  limbs.  Tou  cannot  keep  awake;  your  eyes  are 
shut.  (Here  he  closes  the  patient's  eyes.)  You  are  fast 
asleep.  He  then  rubs  any  afiPected  parts,  suggesting  that 
pain  is  to  pass  away ;  that  disturbed  functions  are  to  be  re- 
stored to  normal  action,  and  so  on,  concluding  with  the  sug- 
gestion that  no  hypnotiser's  influence  except  his  own  shall  bo 
obeyed.  He  arouses  the  patient  by  a  word  or  a  few  passes 
across  the  face.  The  foregoing  cannot  fail  to  remind  us  of 
the  reported  procedure  of  American  faith  healers. 

Charcot  induces  the  stage  of  lethargy  either  by  compressing^ 
the  eyelids  or  by  causing  the  patient  to  gaze  fixedly  at  a 
bright  point ;  that  of  catalepsy  by  lifting  the  eyelids  during^ 
the  preceding  stage  or  by  a  sudden  flash  or  shook,  and  that 
of  somnambulism  by  gently  rubbing  the  top  of  the  patient's 
head. 

Variety  of  opinion  and  of  practice  is  accompanied  by  varietj 
of  theory.  Among  theorists  Mr.  Julian  Hawthorne  regards 
hypnotism  as  akin  to  the  mental  exaltation  of  the  poet  and 
the  orator.  Dr.  Begnier  finds  in  it  nothing  of  this  sort,  not 
even  the  ecstasy  of  the  martyr  or  religious  devotee.  The 
practice  is  not  devoid  of  danger.  Dr.  Julius  Lolow  records 
how  an  amateur  at  a  friend's  house  volunteered  to  hypnotise 
another  visitor,  and  after  two  trials  succeeded  so  well  that  the 
subject  became  extremelv  excited,  lost  the  power  of  speech, 
and  then  passed  into  the  condition  of  catalepsv.  Subse- 
quently he  had  severe  convulsions.    He  had  been  hypnotised 
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by  being  made  to  look  at  a  diamond  ring,  and  afterwards  the 
Bight  of  anything  glittering  threw  him  into  a  state  of  violent 
excitement.  The  floor  of  the  room  in  which  the  physician 
found  him  was  covered  with  cushions,  as  he  frequently  threw 
himself  from  the  sofa  on  to  the  floor.  He  performed  various 
odd  automatic  movements,  slept  only  in  snatches,  awaking  in 
nightmare,  and,  in  fact,  was  in  a  condition  to  which  the 
French  physicians  would  probably  apply  the  term  grave 
hysteria  with  maniacal  excitement.  He  was  treated  with  full 
doses  of  sedative  drugs,  but  did  not  at  first  show  any  signs  of 
amendment.  After  ten  days  the  convulsive  attacks  were  re- 
placed by  periods  during  which  he  sang  persistently.  He 
would  sing  over  song  after  song,  apparently  every  song  he 
knew,  and  as  long  as  one  song  remained  unsung  nothing 
would  stop  him.  After  about  a  fortnight  of  this  sort  of 
thing  he  had  an  attack  of  fever,  followed  by  copious  perspira- 
tion and  asthma.  A  few  days  later  he  had  another  feverish 
attack,  again  followed  by  perspiration,  after  which  he  de- 
clared himself  quite  well.  From  first  to  last  he  was  seriously 
ill  for  three  weeks.  The  cause  of  the  fever  is  not  very  clear. 
His  physician  believed  it  was  probably  due  to  inflammation 
of  the  anterior  part  of  the  brain.  Instances  similar  to  this 
have  not  been  infrequent.  It  has  therefore  been  resolved  by 
the  committee  of  the  British  Medical  Association  that  public 
exhibitions  of  hypnotism  are  dangerous,  and  should  be  pro- 
hibited, a  prohibition  which  has  already  become  law  in 
Belgium,  France,  Bussia,  and  Portugal,  the  only  result  to 
State  medicine  of  the  study  of  hypnotism  thus  far. 

I  have  hitherto  been  dealing  with  facts  which  appear  to 
obtain  general  acceptance.  Allegations  are  made  as  to 
further  phenomena  which  require  a  good  deal  more  patience 
in  investigation.  The  power  of  raising  a  blister  by  means  of 
an  inert  postage  stamp  or  of  causing  a  patient  to  obey  com- 
mands given  by  letter  shortly  after  leaving  the  hypnotiser  is 
transcended  by  the  alleged  power  to  compel  obedience  after  a 
considerable  lapse  of  time.  Induction  of  a  condition  of 
double  consciousness,  alternation  of  two  separate  mental 
states,  lasting  each  for  considerable  periods,  in  which  two 
different  personalities,  unconscious  of  each  other,  are  revealed, 
is  more  extraordinary  still,  while  the  marvels  of  somnambu^ 
lism,  the  display  of  faculties  independent  of  the  senses,  read- 
ing with  bandaged  eyes,  and  description  of  simultaneous 
remote  occurrences  rival  old  legends  of  possession. 

It  will  be  useful  to  give  you  a  brief  sketch  of  the  observa- 
tions which  preceded  hypnotism.  When  we  remember  that 
this  is  not  a  new  science,  but  only  a  new  name,  and  that  it  is 
the  habit  of  mankind  to  re-christen  and  adopt  to-day  many 
things  which  it  rejected  and  reprobated  yesterday,  it  should 
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make  us  tolerant  of  other  allegations  the  truth  of  which  is 
not  jet  established. 

About  1670  a  gentleman  named  Valentine  Greatrex,  the 
'^  stroker  "  who  had  acquired  repute  as  a  healer  of  disease  bj 
what  was  probably  a  combination  of  hypnotism  and  massage, 
was  actually  commissioned  by  King  Charles  II.  to  exercise 
his  skill  during  the  prevalence  of  certain  epidemic  diseases. 
In  1772  Anthony  Mesmer,  M.D.,  of  Berlin,  began  to  investi- 
gate the  influence  of  magnetism,  and  is  said  to  haye  effected 
many  cures.  On  propounding  his  theory  of  animal  magnetism 
he  provoked  a  storm  of  envy  and  malice  which  overwhelmed 
him,  many  of  his  patients,  even  after  their  transports  of 
gratitude  had  cooled,  being  so  swayed  by  popular  prejudice  as 
to  aver  that  their  cures  must  have  been  effected  by  chance. 
He  was  ejected  from  Germany,  and  no  University  deigned  to 
give  his  claims  fair  trial,  though  they  have  come  down  to  us 
under  his  name  as  **  Mesmerism." 

Surgeons  of  reputation,  Becamier  in  1829,  Cloquet,  and 
others,  made  occasional  use  of  the  method.  In  1837  Dr. 
Elliotson  established  in  London  a  Mesmeric  Hospital,  where 
he  performed  serious  operations  painlessly,  but  as  he  per- 
sisted in  proclaiming  the  superinduced  phenomena  of  "  clair- 
voyance,'' transposition  of  the  senses,  etc.,  etc.,  he  evoked  a 
storm  of  contumely  which  upset  the  balance  of  his  mind,  and 
led  to  the  termination  of  his  existence  by  his  own  hand. 

At  about  the  same  time  that  Braid  began  his  experiments 
Dr.  Esdaile,  in  India,  in  ignorance  of  those  experiments,  and 
under  very  different  conditions,  arrived  at  similar  results. 
After  five  years'  practice  he  left  a  record  in  Calcutta  of  261 
painless  operations  of  severe  character.  This  direct  continua- 
tion of  the  practice,  from  Mesmer  down  to  Charcot  and 
Li^bault,  ought  to  influence  our  tardy  recognition  of  the 
source  to  which  honour  is  due. 

A  view  prevails  among  the  modern  differing  from  that  of 
the  ancient  professors  of  hypnotism.  The  former  generally 
consider  the  phenomena  to  be  wholly  subjective,  whereas  the 
latter  tended  to  the  belief  that  they  were  objective.  It  is 
noticeable,  however,  that  the  former  are  not  ignorant  of  the 
passage  of  some  influence  from  the  operator  to  the  subject, 
Li^bault  admitting  that  *'  there  exists  a  relation  "  between 
them,  and  Haidenheim  when  hypnotising  looking  at  the 
patient  "  very  keenly." 

The  belief  that  there  is  some  emanation  from  the  operator 
resolves  itself,  in  my  mind,  into  a  recognition  of  the  tele- 
pathic force  of  will  power ;  that  there  is  a  transference  of 
ideas  from  brain  to  brain.  This  transfer  of  force  seems,  like 
the  zymotic  diseases,  to  require  an  incubation  period,  which 
incubation  period  in  this  instance  is  characterised  by  somno- 
lence or  lethargy. 
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The  British  Medical  AssociatioD  reoognises  that  hypnotism 
cannot  be  considered  a  general  remedy  of  reliable  action,  and 
lays  down  the  rule  that  a  stranger  should  never  be  hypno- 
tised without  a  suitable  witness.  No  satisfactory  explanation 
having  yet  been  given,  I  am  justified  in  assuming  that  the 
medical  profession  has  now  got  hold  of  something  which  we 
do  not  understand.  My  mind  was  a  tahida  rasa  as  regards 
this  subject,  when,  fifteen  years  ago,  finding  myself  pos- 
sessed of  means  and  leisure,  I  undertook  to  study  hypnotism 
and  allied  phenomena.  Attracted  by  an  advertisement,  I 
made  acquaintance  with  an  illiterate  man  named  Ash  ton,  pro- 
{>rietor  of  a  sort  of  hospital  for  magnetic  healing,  and  took 
from  him  a  series  of  lessons  in  his  art.  He  was  able  to 
alleviate  pain  and  disease  chiefly  of  joints,  displaying  diligent 
patience  and  manipulative  skill.  I  was  impressed  that  a  force 
emanated  from  him.  On  one  occasion  when  he  was  declaim- 
ing in  front  of  me  at  some  6  feet  distance  the  rise  and  fall  of 
his  arms  j(he  was  a  vehement  gesticulator)  when  directed 
towards  me  so  affected  my  nerves  that  I  had  to  ask  him  to 
desist.  After  twelve  lessons  I  found  that  I  could  generally 
relieve  slight  neuralgias  of  my  friends  and  family.  My 
opportunities  were  few.  I  could  not  go  about  gathering 
patients.  The  faculty  I  had  acquired  became  enfeebled  and 
left  me  through  want  of  use,  in  accordance  with  Ashton's 
doctrine  that  it  could  be  acquired  and  cultivated  only  by 
constant  practice  in  most  instances.  After  this  I  went 
through  the  whole  round  of  spiritualism  that  was  accessible 
to  me,  finding  it  wholly  unprofitable  to  the  mind,  until  I 
obtained  an  introduction  to  a  well-known  old  gentleman,  a 
Mr.  Frederick  Hockley,  a  man  of  erudition,  but  apparently  of 
great  credulity.  His  claims  to  a  knowledge  and  practice  of 
tiie  occult  sciences,  made  to  me  in  confidence,  simply, 
modestly,  and  as  a  matter  of  course,  were  little  less  than 
those  of  the  mediseval  magicians.  Thirst  for  knowledge  led 
to  my  becoming  his  most  intimate  friend,  to  whom  he  bared 
his  heart,  his  history,  and  his  lore.  I  cannot  too  highly 
estimate  his  goodness  and  nobility  of  mind.  A  bibliophite 
and  bookhunter,  he  possessed  an  extensive  and  very  valuable 
library  of  books  and  MSS.  (now  in  the  British  Museum  by 
his  bequest),  but  the  series  of  his  own  minutely-kept  diaries, 
ranged  in  handsome  bindings  on  his  shelves,  inspired  me 
with  more  interest  than  all.  He  had  long  abandoned  all 
other  occult  practice  to  devote  himself  to  what  we  call  "  divi- 
nation **  by  mirrors  and  crystals,  consideration  of  which,  I 
believe,  will  be  found  to  throw  a  side  light  upon  hypnotism. 
The  notes  of  his  numerous  experiences,  or,  as  he  called  them, 
"  actions,''  bore  by  turns  upon  the  most  interesting  metaphy- 
sical discussions,  revelations  on  past,  current,  and  in  some  in- 
stances future  events,  and  scenes  and  anecdotes  like  those  of 
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an  enthralling  novel.  The  key  to  all  the  unexplained 
phenomena  revealed  by  hypnotism  and  by  all  his  studies  is,  he 
taught,  to  be  found  in  concentration  of  will  power  by  the 
operator. 

Society  has  of  late  years  been  exercised  in  mind  about 
thought  transference  and  telepathy.  We  are  familiar  with 
drawiug-room  experiences  of  collective  will  power  over  one  of  a 
company  who  may  thus  be  impelled  to  perform  almost  any  in- 
congruous act.  I  feel  convinced  that  individual  will  power 
concentrated  upon  another  by  one  who  is  able  to  use  it,  and 
under  favourable  conditions,  must  be  reckoned  remarkable,  and 
in  some  cases  irresistible.  A  sad  case  of  the  unintentional  mis- 
use of  the  influence  is  within  my  knowledge.  About  twenly 
years  ago  an  officer  in  garrison  at  Malta  found  he  thus  was 
able  to  control  the  actions  of  a  young  member  of  the  ancient 
nobility  of  that  island,  and  was  accustomed  to  amuse  his 
brother  officers  at  the  expense  of  that  gentleman.  He  carried 
it  so  far  as  to  cause  the  yictim  to  pick  pockets.  The  officer  re- 
turned to  England,  and  some  time  afterward  many  small 
articles  having  been  missed  from  the  Club  a  detective  was  em- 
ployed, who  traced  the  thefbs  to  the  nobleman  in  question. 
The  culprit  was  tried,  found  guilty,  and  sentenced,  to  the  dis- 
grace of  his  family  and  the  ruin  of  his  career. 

Obedience  by  the  subject  in  after  days  to  suggestions  given 
in  the  hypnotic  state  appears  to  be  an  extension  of  the  in- 
fluence which  we  are  not  able  to  explain.  The  supersensuous 
perceptions  alleged  to  become  manifest  during  the  stage  of 
somnambulism  appear  to  be  related  to  those  recorded  by 
Frederick  Hockley  from  hypnotism  hj  mirrors  and  crystals, 
and  are  equally  unexplained.  The  evidence  for  this  class  of 
unexplained  phenomena  is  becoming  very  strong,  and  rebuts 
dogmatism  on  the  subject.  Bearing  in  mind  the  slow  stages  of 
official  recognition  accorded  to  the  simpler  facts  of  hvpnotismy 
we  cannot  be  surprised  at  delay  in  the  acceptance  of  its  more 
advanced  phenomena.  These  in  former  days  always  ruined  the 
reputation  of  those  who  attested  them. 

A  writer  in  the  April  number  of  the  Nineieenth  Centwry 
magazine,  reviewing  the  claims  of  the  advanced  phenomena 
and  urging  them  on  the  consideration  of  men  of  science,  asserts 
^  That  it  is  possible  for  an  experimenter  to  produce  a  hallucina- 
tory image  of  himself  in  the  perception  of  a  friend  at  a  distance 
without  the  friends  having  received  any  previous  suggestion  or 
anticipation  that  such  an  image  would  appear,"  and  claims  it  as 
a  fact  "  attested  in  several  instances  by  trustworthy  persons  at 
each  end  of  the  chain."  This  claim,  if  it  can  be  substantiated, 
may  be  found  to  correlate  the  admitted  phenomena  of  hyp- 
notism and  telepathy  with  the  astounding  claims  of  the  late 
Frederick  Hockley. 
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Amongst  instances  where  reyelations  received  througb  hia 
mirrors  were  confirmed  by  subsequent  independent  evidence  is 
that  which  has  been  frequently  quoted  in  spiritualistic  litera- 
ture of  the  minute  description  of  a  startling  incident  which 
occurred  to  the  late  Sir  Bichard  Burton  during  his  journey,  in 
disguise,  to  Mecca,  at  a  time  when  the  world  had  given  him  up 
for  lost.  This  vision,  recorded  in  Hockley's  diary  simultaneouslj 
with  the  event,  was  verified  and  att^ted  by  Burton  on  his 
return.  In  the  same  diary  stand  recorded  the  ruin  of  the 
Tuileries  and  the  attendant  conflagrations  in  Paris  years  before 
the  events  of  the  Commune. 

Amongst  the  array  of  extraordinary  pretensions  which  the 
close  of  this  century  is  reviewing  we  may  detect  much  fraud, 
xnxLch  collusion,  imagination,  and  credulity,  yet  if  anyone  will 
devote  three  years,  as  I  did,  to  their  patient  investigation,  I  say 
that  he  will  be  unable  to  den^  the  presence  of  some  facts  whose 
nature  and  relations  to  ezplamed  facts  he  will  be  unable  to  ex- 
plain. And  this  is  the  attitude  of  the  scientific  world  towards 
nypnotism. 
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ELECTRIC  TRACnON. 
By  Moktaqub  Bhts  Jokbs,  C.E. 

Whether  the  present  generation  has  discovered  the  ultimate 
force  in  nature  most  applicable  to  the  service  of  man  is  a 
question  for  the  scientist  of  the  f  atore  to  ansfrer.  We  can, 
however,  claim  this  to  be  the  electrical  age,  as  in  prehistoric 
times  there  were  ages  of  stone  and  bronze,  and  in  introdncing 
the  phenomenon  of  electridtj,  as  applied  to  traction,  we 
cannot  help  being  forcibly  reminded  of  the  unity  and  con- 
tinuity of  nature,  when  we  consider  how  the  method  of 
applying  this  unknown  force  has,  like  all  other  physical  and 
social  phenomena,  ''ever  from  simpler  to  more  complex 
grown ;"  it  now  remains  an  important  part  of  our  environ- 
ment and  if  we  failed  to  correspond  the  result  would  be  a 
retrograde  movement  of  the  human  species. 

Passing  over  its  agency  as  a  transmitter  and  reproducer  of 
thought  and  sound,  and  other  commercial  and  industrial 
functions,  we  come  to  its  latest  evolution  in  its  application 
to  the  propulsion  of  railway  and  tramway  cars.  Its  practical 
utility  was  first  demonstrated  at  Berlin,  in  1879,  by 
Siemens  and  Halske,  on  an  experimental  line  of  500  metres. 
The  train  consisted  of  a  small  electric  locomotive  and  carriages, 
which  had  very  small  wheels,  with  two  rows  of  seats  running 
parallel  with  the  rails.  The  locomotive  was  fitted  up  with 
one  of  Siemens'  dynamo-electric  machines,  laid  horizontally 
on  a  frame- work  with  wheels,  the  bobbin  being  parallel  to 
the  rails,  and  the  field  electric  magnets  perpendicular  thereto. 
The  rotary  movement  of  the  bobbin  was  transformed  and 
transmitted  to  the  driving  wheels  of  the  small  locomotive 
by  cog  wheels,  and  a  bevelled  wheel  completed  the  commnni- 
cation  of  the  movement.  A  bar  of  iron,  to  introduce  the 
current,  was  laid  between  the  two  rails,  and  encased  in  wood, 
to  insulate  it  electrically  from  the  soil ;  "  two  spring  rubbers 
attached  to  the  locomotive  rested  on  the  bar.  The  current 
was  transmitted  by  these  rubbers  into  the  machine; 
after  having  done  its  work  it  passed  through  the  wheels  of 
the  locomotive,  and  back  to  the  generator  by  the  iron  rails. 
It  was  not  necessary  for  the  rails  to  be  completely  insulated, 
for  if  some  of  the  current  escaped  into  the  earth,  it  stUl 
returned  to  the  generator,  that  being  equally  connected  with 
the  ground." 

The  success  of  this  experiment  led  to  other  attempts  of  an 
exhibitional  natiure,  at  Brussels,  Durseldorf,  Frankfort,  and 
other  places  with  the  same  result,  and  then  electrical  traction 


BT  MONTAGUE  BHTS  JONES,  CE.  73 

passed  from  the  experimental  to  the  commercial  process  of 
aevelopment,  and  the  Lichterfelde  Electric  Tram  near  Berlin 
was  the  first  of  this  kind.  The  length  is  one  and  a  half  miles, 
and  the  equipment  in  1881  consisted  of  two  motor  cars,  the 
motion  heing  transmitted  to  the  wheels  by  belts  working  on 
grooTed  pulleys  outside  the  wheels.  The  prime  source  of 
power  was  a  steam  engine,  with  a  Siemens'  motor  and  gener- 
ator ;  but  the  in8talb.tion  differed  in  some  respects  to  the 
Berlin  line,  the  central  rail  not  being  used,  but  the  one  rail 
acting  as  a  lead,  and  the  other  as  a  return  for  the  current. 
Up  to  1887  this  line  carried  a  hundred  thousand  passengers 
yearly.  These  instances  are  merely  recorded  to  show  that 
the  inception  of  Electrical  Tramways  took  place  in  Europe, 
the  principle  being  the  generation  of  electricity  by  dynamo, 
and  conveying  the  current  through  conductors  connected  by 
sliding  contact  with  the  cars  while  in  motion.  Modem 
electrical  railways  are  now  built  chiefly  on  this  principle, 
although  America  has  far  superseded  Europe  in  the  improve- 
ment and  perfecting  of  the  system. 

After  the  year  1881  the  commercial  aspect  of  electric 
traction  was  carefully  considered,  and  numerous  lines  were 
constructed  both  in  Europe  and  America.  In  the  former  the 
mines  of  Zankeroid  and  HohenzoUern  constructed  short 
tramways  the  system  of  conductors,  being  overhead  inverted  T 
rails.  They  each  carried  300  tons  daily,  at  a  cost  of  a  halfpenny 
and  three  farthings  respectively.  The  first  electrical  tramway 
in  England  was  projected  and  constructed  by  Mr.  Mangus 
Yolk,  at  Brighton,  in  1883.  It  runs  along  the  sea  beach  for 
about  one  mile,  and  includes  some  heavy  grades  and  sharp 
curves.  The  speed  was  limited  to  eight  miles  per  hour,  but 
twenty-five  miles  has  been  done.  The  current  is  transmitted 
along  the  rails,  with  a  gas  engine  as  prime  power.  One 
million  passengers  are  carried  yearly,  at  a  cost  of  1-92 
pence  per  car  mile,  and  nearly  50,000  miles  are  run  during 
the  year.  In  1883  followed  Port  Bush,  in  Ireland,  with  a  six 
mile  length  of  single  track,  the  current  being  sent  along  a 
third  rail  by  water  power.  And  here  let  me  state  that,  in  my 
opinion,  both  Hobart  and  Launeeston  are  eminently  suitable 
for  electrical  enterprise,  and  that  a  well  digested  scheme  of 
electrical  tramways  could  be  devised  for  both  places,  as  would 
compare  favourably  in  point  of  economical  working  with  any 
system  in  the  world,  owing  to  the  existence  of  an  abundant 
and  permanent  head  of  water,  which  could  be  utilised  for  the 
generation  of  electrical  power,  but  a  radical  alteration  would 
be  necessary  in  respect  to  the  permanent  way  which  is  now 
being  laid  down  in  Hobart.  The  rolling  surface  is  of  such  a 
crude  character  as  will  not  only  seriously  affect  vehicular 
traffic,  but  the  successful  operation  of  electrical  trams. 
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In  rapid  succession  followed  Blackpool  with  an  under- 
ground system,  technicallj  known  as  the  conduit  system. 
Mordling,  Frankfort-Offenbach,  with  overhead  slotted  tubes  as 
conductors.  Brussels  and  Hamburgh  followed  in  1886  and 
1887  with  the  Juien  system  of  storage  batteries,  which,  as 
will  be  subsequently  explained,  proved  a  failure.  So  far  as 
America  is  concerned  she  has  left  us  far  behind  in  the  race 
for  cheap  transit. 

The  first  electric  railway  in  America  was  exhibted  at  the 
Chicago  Exhibition,  in  1883,  by  Messrs.  Field  and  Edison, 
the  track  running  round  the  gallery  of  the  main  building, 
curving  sharp  at  both  ends,  with  a  radius  of  566  feet.  The 
total  length  was  1,500  feet.  The  gauge  was  three  feet,  with  a 
central  rail  for  the  current,  and  the  two  outer  rails  for  returns. 
On  June  5th,  the  '* Judge*'  and  its  car,  loaded  with  sixteen 
passengers,  was  started.  The  railway  ran  for  a  fortnight, 
completing  a  mileage  of  446,  and  carried  27,000  passengers. 
The  trial  was  considered  a  success.  Mr.  Jjeo  Daft  then  began 
experimenting  with  his  electric  locomotive,  the  "Ampere," 
The  actual  performance  was  the  hauling  of  a  railway  car 
weighing  ten  tons  with  sixty-eight  persons  in  addition  to  the 
motor,  which  weighed  two  tons  and  carried  five  persons. 
The  speed  was  eight  miles  per  hour,  upon  a  track  having  a 
gradient  of  93  feet  to  the  mile,  and  included  a  20  degree 
curve.  A  maximum  duty  of  about  12  h.p.  was  registered ; 
and,  although  the  actual  efficiency  was  not  determined,  the 
25  h.p.  engine  which  actuated  the  primary  machine  was  also 
doing  other  work  at  the  factory. 

The  first  electric  tram  open  for  traffic  in  America  was  the 
Baltimore  Union  Passenger  Bailway,  in  1885;  it  had  two 
miles  of  single  track,  six  cars,  and  260,000  passengers  were 
carried  yearly  up  to  1887,  at  a  cost  of  16s.  per  car  per  day, 
each  running  73  miles  daily  ;  a  third  rail  was  introduced  as  a 
conductor,  also  an  overhead  wire.  Electrical  progress  in 
America  since  that  date  has  been  simply  astoimding.  In  the 
beginning  of  1890,  one  hundred  and  fifty  towns  had  electric 
trams,  aggregating  1,670  miles  of  track,  with  2,650  motor  cars, 
equivalent  to  70,000  h.p.,  running  150,000  miles  per  day,  and 
carrying  200  millions  of  passengers  yearly.  The  prime 
source  of  power  required  to  meet  this  gigantic  traffic  is 
estimated  at  40,000  h.p.,  and  it  is  stated,  on  the  authority  of 
those  competent  to  form  an  opinion,  that  3,000  motors  will 
be  at  work  this  year,  carrying  8  millions  of  people,  and  cal- 
culated to  return  in  fares  about  3  millions  sterling. 

It  is  always  a  profoundly  interesting  thing  to  know  some- 
thing of  thehistorical  development  of  a  force  which  is  destined 
to  greatly  modify  the  physical  and  mental  attributes  of  man, 
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and  if  an  apology  be  needed  for  entering  so  fullj  into  the 
historical  detail  connected  with  the  subject,  that  is  mj  sole 
excuse. 

Before  proceeding  to  describe  the  methods  of  application, 
and  so  as  to  afford  those  who  have  not  had  an  opportunity  of 
studying  the  subject,  it  is  proposed  to  briefly  enter  into  an 
historical  and  physical  description  of  the  dynamo  and  motor, 
two  of  the  most  important  agents  in  the  application  of 
electricity  as  a  motive  power,  which  will,  it  is  hoped,  enable 
them  to  have  a  thorough  grasp  of  the  principle. 

Before  explaining  the  physical  theory  of  the  dynamo,  it 
may  not  be  outside  the  scope  of  this  paper  to  briefly  refer  to 
Faraday's  discovery  in  1831  of  the  laws  of  magnetic-electric 
induction.  He  found  that  induced  currents  could  be  started 
or  stopped  in  an  adjacent  coil,  which  led  to  the  further  dis- 
covery that  currents  could  be  generated  in  a  coil  moved  in 
the  poles  of  a  powerful  steel  magnet.  He  then  made  what 
he  termed  a  '*  new  electrical  machine,"  whose  parts  consisted 
of  a  copper  disc  12  diameter,  and  one-fifth  of  an  inch  in 
thickness,  fixed  on  a  brass  axle,  and  mounted  in  frames  so  as 
to  revolve,  its  edge  being  placed  between  the  poles  of  a  large 
compound  permanent  magnet.  Copper  and  lead  conducting 
strips  were  placed  in  contact  with  the  edge  of  the  disc,  a  wire 
from  the  galvanometer  was  connected  to  the  collecting  strip 
and  the  other  to  the  brass  axle.  On  revolving  the  disc  a 
deflection  of  the  galvanometer  was  obtained,  which  was 
reversed  in  direction  when  the  direction  of  the  rotation  was 
reversed.  Here,  therefore,  was  demonstrated  the  production 
of  a  permanent  current  of  electricity  by  ordinary  magnets. 
From  1882  many  inventions  and  improvements  followed,  until 
1848,  when  Brett  made  the  important  suggestion  of  causing 
the  current  developed  in  the  armature  by  the  permanent 
magnetism  of  the  field  magnets  to  be  transmitted  through  a 
coil  of  wire  surrounding  the  magnet,  so  as  to  increase  its 
action.  This  improvement  marked  an  era  in  the  evolution  of 
the  dynamo,  being  the  first  suggestion  of  the  self -exciting 
dynamo.  Then  followed  a  period  of  great  activity,  when 
further  improvements  were  effected,  and  in  1867  Dr.  Werner 
Siemens  described  in  the  Berlin  Academy  a  machine  for 
generating  electric  currents  by  the  application  of  mechanical 
power,  the  currents  being  induced  in  the  coils  of  a  rotating 
armature,  by  the  action  of  electro-magnets,  which  were  them- 
selves excited  by  the  currents  so  generated.  To  mark  the 
importance  of  this  departure,  Siemens  coined  the  word 
"dynamo-electric  machine,"  which  now  is  shortened  into 
*'  dynamo,"  and  which  has  now  become  the  name  for  all  these 
electric  machines  driven  by  mechanical  power,  whether  self- 
excited  or  not.    Brush  introduced  his  £Eunous  dynamo  of  a 
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shunt  and  series  winding  for  the  purpose  of  enabling  the 
machine  to  do  either  a  large  or  small  amount  of  work.  Many 
other  Americans  produced  dynamos,  amongst  them  being 
Edison.  The  dynamo  was  now  brought  up  to  a  great  state 
of  perfection,  and  since  the  year  lb83  the  chief  progress 
made  has  been  in  details  of  design  and  mechanical  construc- 
tion. 

I  will  now  proceed,  as  briefly  as  possible,  to  illustrate  the 
physical  theory  of  dynamo-electric  machines,  which  I  hope 
will  enable  us  to  understand  more  clearly  the  part  they  play  in 
the  propulsion  of  tramway  cars.  Professor  Sylvanus  Thompson 
defines  a  dynamo-electric  machine  as  **  a  machine  for  convert- 
ing energy  in  the  form  of  mechanical  power  into  energy  in 
the  form  of  electric  currents,  or  vice  versa,  by  the  operation 
of  setting  conductors  to  rotate  in  a  magnetic  field,  or  by 
varying  a  magnetic  field  in  the  presence  of  conductors.'* 
Projected  on  the  screen  is  a  magnet  with  electric  tufts  from 
the  North  to  South  poles.  (Plate  I.)  If  iron  filings  were  placed  in 
these  magnetic  fields,  they  would  arrange  themselves  thus : — 
(Plate  II.)  Now,  if  we  place  a  conductor,  such  as  a  piece  of  copper 
wire,  in  this  magnetic  field,as  it  is  technically  called,  and  moved 
it  about  intercepting  these  lines,  an  amount  of  electricity 
would  be  generated  in  the  conductor  at  right  angles  to  the 
course  of  the  movement  of  the  conductor,  and  also  at  right 
angles  to  the  direction  of  the  lines  of  force.  "  This  induced 
current  is  purely  conditional  on  the  intensity  of  the  magnetic 
field,  and  the  length  and  velocity  of  the  moving  conductors, 
as  well  as  the  resistance  of  the  wire  to  the  current."  Now, 
as  to  what  this  current  is,  no  one  knows.  It  is  one  of  those 
ultimate  scientific  facts  at  present  behind  the  veil.  Here  is 
another  diagram  showing  the  magnetic  field  surrounding 
the  conducting  wire,  end  on.  (Plate  III.)  Every 
wire,  as  Professor  Thompson  puts  it,  "  is  surrounded 
by  a  sort  of  magnetic  whirl,"  thus: — (Plate  IV.) 
To  do  this  wants  energy,  and  that  constant,  if  to  be  main- 
tained. It  is  these  whirls  which  act  on  magnets,  and  cause 
them  to  set,  as  galvanometer  needles  do,  at  right  angles  to 
the  conducting  wire.  It  must,  however,  be  remembered  that 
a  moving  conductor  in  its  motion  must  cut  the  lines  of  force 
that  pass  through  the  circuit  of  which  the  moving  conductor 
forms  part.  I  cannot  illustrate  this  fundamental  truth  better 
than  by  throwing  upon  the  screen  a  few  diagrams  of  Pro- 
fessor Thompson's,  and  by  quoting  him  on  the  subject : — 
"If  a  coil  or  wire  circuit  be  moved  along  in  a 
uniform  magnetic  field,  as  indicated  in  this  diagram 
(Plate  v.),  so  that  only  the  same  lines  of  force 
pass  through  it,  no  electric  current  will  be  gene- 
rated ;  or  if,  again,  as  in  this  diagram  (Plate  VI.),  the  coil  be 
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moyed  by  a  motion  of  translation  to  another  part  of  the 
uniform  field,  as  many  lines  of  force  will  be  left  behind  as 
are  gained  in  advancing  from  its  first  to  its  second  position, 
and  there  will  be  no  current  generated  in  the  coil ;  but  if,  as 
in  this  figure  (Plate  YII.),  the  coil  be  tilted  in  its  motion  across 
the  uniform  field,  or  rotated  round  any  axis  in  its  own  plane, 
then  the  number  of  lines  of  force  that  trayerse  it  will  be 
altered  and  currents  will  be  generated.  These  currents  will 
flow  round  the  ring  coil  in  the  positive  sense.  *  The  positive 
sense  of  motion  round  a  circle,'  I  may  here  add,  'is  here  taken 
as  opposite  to  the  sense  in  which  the  hands  of  a  clock  go 
round.'i  If  the  effect  of  the  movement  is  to  diminish  tne 
number  of  lines  of  force  that  cross  the  eoil  they  will  flow 
round  in  the  opposite  sense.  If  the  effect  is  to  increase  the 
number  of  intercepted  lines  of  force,  if  the  field  force  be  not 
a  uniform  one,  then  the  effect  of  taking  the  coil  by  a  simple 
motion  of  translation  from  the  place  where  the  lines  are  more 
dense  to  a  place  where  they  are  less  dense,  as  from  position 
1  to  2  on  this  diagram  (Plate  VliL),  will  be  to  generate 
currents,  or  if  the  motion  be  to  a  place  where  the  lines  of  force 
run  in  the  reverse  direction  the  effect  will  be  the  same,  but 
even  more  powerful." 

From  the  foregoing  simple  facts  some  very  important  con- 
sequences are  apparent,  the  principal  of  which  are  these : — 
^'Currents  can  be  generated  in  conductors  by  setting  up 
magnetic  whirls  round  them.  We  can  set  up  magnetic  whirls 
in  conductors  by  moving  magnets  near  them  or  moving  them 
near  magnets.  This  means  energy  and  an  expenditure  of 
power.  The  more  rapid  the  motion  the  stronger  the  current, 
and  by  using  a  suitable  commutator  or  guide  all  the  currents, 
direct  or  inverse,  produced  during  recession  or  approach  can 
be  turned  into  the  same  direction  in  the  wire  that  goes  to 
supply  currents  to  the  external  circuit,  thereby  yielding  an 
almost  uniform  current." 

A  very  large  number  of  dynamo-electric  machines  have 
been  constructed  on  the  foregoing  principles,  and  the  variety 
is  legion,  but  the  ones  most  used  for  the  purpose  of  electric 
traction  are  those  in  which  there  is  a  rotation  of  a  coil  or 
coils  in  a  unif oim  field  of  force,  such  rotation  being  effected 
(as  in  this  diagram — repeat  Diagram  YII.)  round  an  axis  in 
the  plane  of  the  coil  or  one  parallel  to  such  an  axis. 

An  electric  motor  is  the  reverse  in  its  action  to  the  dynamo, 
the  latter  converting  mechanical  energy  into  electrical  force, 
and  the  former  conversely  transforms  the  current  of  elec- 
tricity supplied  by  the  dynamo  from  electrical  force  again 
into  mechanical  energy,  thereby  propelling  the  cars.  The 
electric  motor  '*  includes  all  apparatus  through  whose 
employment  work  is  performed."    Eveiyone,  no  doubt,  has 


V8  ELKCTBIC  TRACTION. 

heard  of  "  Barlow's  wheel."  This  was  the  first  elementary 
electric  motor.  He  found  that  by  passing  a  current  from  the 
centre  to  the  circumference  of  a  copper  disc  between  the  poles 
of  a  magnet  the  disc  would  revolve.  Faraday,  you  will  have 
observed,  in  his  researches  in  induction,  reversed  Barlow's 
experiment,  but  those  discoveries  resulted  in  the  dynamo.  It 
was  not  until  1873  that  the  reversibility  of  the  dynamo  was 
discovered,  although  for  many  years  previous  to  this  motors 
for  driving  machinery  were  operated,  but  depended  on  the 
galvanic  battery  for  a  supply  of  current.  This  process,  being 
a  very  limited  one,  went  to  the  wall  when  a  cheaper  current 
was  effected  by  the  discovery  of  the  dynamo.  The  action  of 
the  practical  and  commercial  motor  now  used  is  that  of  a 
magnet  and  a  wire  conveying  a  current,  and  is  the  reverse 
action  of  the  dynamo,  in  which  the  motion  of  the  conductor 
generates  the  current.  On  the  other  hand,  a  current  in  the 
conductor  creates  motion. 

The  law  of  the  survival  of  the  fittest  has  been  an  important 
factor  in  reference  to  types  and  varieties  of  the  motor,  not 
only  in  many  mechanical  appliances,  but  other  resources 
resorted  to  to  intensify  the  currents. 

Having,  it  is  hoped,  given  a  clear  insight  into  the  theory 
of  these  electrical  machines  it  is  to  be  regretted  that  the 
limits  of  this  paper  will  not  permit  a  detailed  description  of 
the  mechanical  parts  (Diagram  of  Sprague's  Motor — A) ;  but 
BO  long  as  the  elementary  truths  have  been  retained,  and  that 
they  will  be  brought  to  bear  on  the  more  descriptive 
portions  of  this  paper,  the  object  of  the  same  will  have  been 
attained. 

There  are  two  methods  of  applying  electricity  for  traction 
purposes — (1)  by  storage  batteries ;  and  (2)  by  metallic  con- 
ductors over  and  under  the  track,  known  as  the  "  overhead 
system"  and  the  "underground"  system  respectively. 
These  methods,  however,  are  both  of  a  direct  nature,  the 
motors  being  supplied  with  current  from  the  conductors  as 
wanted.  As  an  ideal  method  of  propulsion  the  storage  or 
accumulator  system  stands  pre-eminently  foremost,  and  the 
best  electrical  intellects  of  the  day  are  devising  and  improv- 
ing with  a  view  to  eliminate  the  many  defects  which  prevent 
it  from  being  introduced  commercially.  The  batteries  occupy 
but  little  room,  and  are  placed  under  the  seats,  and  the  motor 
is  placed  under  the  body  of  the  car.  There  is  no  smoke  or 
dust  or  accompanying  noise  and  no  street  gearing,  and  the 
sesthetic  sense  is  greatly  conciliated  by  it^  attractive  and 
graceful  movement  without  contact.  This  is  all  very  well  on 
paper,  but  when  brought  into  actual  experience,  like  all 
ideals,  it  falls  short  of  expectation.  The  serious  objections 
to  its  commercial  employment  are  that  the  accumulators  are 
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composed  of  lead,  weighing  altogether  about  3,500  lbs.  in  an 
ordinary  street  car,  thereby  reducing  the  electrical  efficiency 
by  nearly  60  per  cent.  These  cells,  stored  with  power,  havQ 
to  be  always  carried  about,  whether  over  heavy  or  light 
grades,  and  if  the  car  has  to  surmount  any  grade  over  5  per 
cent.,  which  is  common  in  streets,  the  capacity  and  discharge 
rate  is  so  limited  that  it  is  with  only  great  difficulty  and 
serious  injury  to  the  mechanical  parts  that  they  can  be 
negotiated,  and  the  chemical  energy  of  the  cells  instead  of 
supplying  current  developes  heat  and  buckles  the  cell  plates* 
Platinum  or  gold  might  withstand  this  constant  molecular 
activity ;  but  then,  again,  it  does  not  do  away  with  the  dead 
weight,  to  say  nothing  of  expense ;  but  I  believe  gelatinous 
cells  are  spoken  of  as  being  highly  probable  in  place  of  the 
lead  cells.  Last  January  I  was  asked  to  value  the  assets  of 
the  Eaglehawk  Electrical  Tramway  Company,  which  was 
operated  on  the  storage  system  for  about  three  months  or 
more,  and  which  proved  an  entire  failure.  Its  cost  amounted 
to  .£40,000,  and  the  debris  was  worth  about  .£5,000.  It 
could  have  been  nothing  but  ignorance  that  suggested  the 
storage  system  for  Sandhurst,  as  the  street  con<^tions  were 
entirely  unfavourable  for  such.  It  is  indeed  difficult  to 
speculate  what  the  ultimate  destiny  of  the  storage  car  will  be^ 
but  if  improved  up  to  present  commercial  requirements  the 
most  perfect  ideal  of  street  transit  will  have  been  accom- 
plished. 

The  underground  system,  in  point  of  construction,  is  very 
much  like  the  cable  system,  so  far  as  relates  to  the  conduit  for 
carrying  the  conductor,  and  the  chief  objections  to  it  are  cost 
of  construction.  The  conduit  in  a  busy  thoroughfare  would 
probably  have  to  be  excavated  without  the  use  of  explosives, 
at  a  great  cost ;  and  without  a  large  wetted  perimeter  is 
allowed  for  during  heavy  rains  the  channel  would  be  flooded, 
and  the  water  and  street  debris  would  come  in  contact  with 
the  conductor,  which  cannot  be  fully  insulated  owing  to  con- 
tact with  the  trailer,  which  is  suspended  from  the  car,  and 
from  which  the  motor  takes  its  supplv  of  current.  The 
efficiency  is  entirely  destroyed  by  short  circuits  and  leakage. 
There  are  many  other  mechanical  difficulties  to  be  overcome, 
and  one  of  the  great  drawbacks  which  militate  against  its 
success  is  the  large  amount  of  ironwork  on  the  surface  of  the 
street,  together  with  difficulties  of  switching  and  cost  of 
maintenance. 

We  now  come  to  that  system  which  has  been  most  success- 
fully operated,  commercially  and  practically,  throughout  the 
world,  and  whose  adherents  and  supporters  are  growing 
yearly,  namely,  the  "  overhead  system."  Overhead  conductors 
consist  of  two  elements,  one  having  a  metaUic  circuit  of  two 
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parallel  wires,  and  the  other  only  one  overhead  wire,  the  rails 
and  earth  forming  the  letom  current.  There  are  Tarions 
methods  of  contact  between  the  car  and  the  overhead  wire, 
but  the  one  universally  used  is  the  single  wire  under  contact 
system,  with  bearing  wires  suspended  crossways  in  narrow 
streets  and  centre  pole  suspension  in  wide  streets,  the  chief 
points  in  favour  of  these  arrangements  being  the  neatness 
and  simplicity  of  construction,  the  ease  and  perfection  of  all 
switching,  and  the  well  designed  and  permanent  attachment 
of  the  trolly  arm,  a  balanced  and  pivoted  pole  attached  to  the 
car  rendering  the  danger  of  a  falling  trolly  a  veiy  remote 
contingency.     (Plate  VIII.) 

There  are  two  prominent  firms  in  America  who  by  theii^ 
great  abilitv  and  energy  have  been  instrumental  in  carrying^ 
out  most  of  the  electric  roads  in  America.  I  refer  to  Spragae 
and  Thomson-Houston.  There  is  little  in  point  of  difference 
between  the  systems  of  either  firm,  but  I  shall  describe 
Sprague's  system  as  a  type  of  this  modem  electrical  railway, 
having  been  in  communication  with  that  firm  in  reference  to 
the  design  of  a  plant  for  an  electrical  tramway,  whose  con- 
ditions were  of  an  exceptionally  difficult  character,  there 
being  a  grade  of  1  in  8|  for  a  distance  of  eight  chains. 

We  have  to  consider  five  points  in  connection  with  the 
overhead  system : — 1.  The  power-house  or  generating 
station.  2.  The  conductor  from  the  power-house  to  the  car. 
3.  The  motor  attached  to  the  car.  4.  The  connection 
between  the  motor  and  the  axle  of  the  car.  5.  The  return  of 
the  current  to  the  power-house. 

Thrown  on  the  screen  is  one  of  Sprague's  power-houses 
(Plate  IX.),  supplied  with  Armington  and  Sims' 
engines  connected  up  to  the  dynamos,  and  therebj 
supplying  the  necessary  mechanical  power  for  the 
production  of  the  current,  and  in  designing  these 
engines  it  is  desirable  that  they  should  be  so  constructed 
that  no.  variation  of  more  than  2  per  cent,  in  the  speed  should 
take  place,  whether  there  is  a  small  amount  of  work  to  do  or 
whether  they  are  called  upon  to  develop  their  highest 
capacity  at  any  given  moment,  and  it  is  always  necessary  to 
have  the  chief  parts  in  duplicate  in  case  of  accident. 

The  conductor  from  the  power-house  to  the  car  has  under- 
gone many  modifications,  but  the  plan  which  is  now  generally 
adopted  is  a  trolly  wheel,  firmly  fixed  to  a  balanced  and 
pivoted  pole  having  a  universal  movement.  This  projects 
from  the  roof  of  the  car,  and  is  kept  in  contact  with  the  con- 
ductor or  overhead  wire  by  aid  of  springs  from  below  press- 
ing it  imdemeath  and  against  the  overhead  wire. 
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With  regard  to  the  overhead  work  a  three-tenths  of  an 
inch  copper  wire  is  stretched  over  the  centre  of  the  track.  At 
every  120  feet  it  is  suspended  about  20  feet  above  the  level  of 
the  street.  This  is  done  either  hj  means  of  a  bracket,  as 
shown  on  the  diagram  (Plate  X.),  or  from  a  thin 
cable  stretched  across  the  street  from  kerb  to 
kerb,  attached  to  poles  either  of  wood  or  iron.  This,  of 
course,  necessitates  the  insulation  of  the  main  wire  by  means 
of  a  small  insulator  made  of  mica  and  indiarubber. 

The  poles  are  planted  in  concrete  to  a  depth  of  6  or  8  feet 
and  a  good  earth  connection  made,  so  that  leakage  of  current 
can  be  grounded.  The  poles  are  very  ornamental  in  design, 
and  aru  capable  not  only  of  any  amount  of  artistic  embellish- 
ment, but  can  be  practically  used  for  electric  lighting.  On 
short  roads  the  overhead  wire  provides  current  for  the  whole 
of  the  motors  on  the  track,  but  on  long  lines,  where  traffic  is 
heavy,  feeders  are  resorted  to,  carried  overhead  or  under* 
ground,  and  connected  with  the  main  overhead  wire  at 
intervals  of  400  to  500  feet  by  small  lateral  or  sub-feeders. 
The  important  features  of  this  excellent  system  are  the* 
maintenance  of  a  constant  potential  along  the  entire  length 
of  the  road,  avoiding  a  breakdown  of  the  system  in  case  of 
fires,  congested  street  traffic,  or  the  rupture  of  the  overhead 
lines.  Traffic  would  still  be  carried  on  at  either  side  to  the 
breach,  or  if  by  placing  cross-over  roads  in  the  track  at  the 
ends  of  these  sections  the  inconvenienee  would  be  slight. 

The  next  point  to  be  explained  is  the  motor  and  the  connec«» 
tion  between  the  motor  and  the  axle  of  the  car.  (Plate  XL)  Ton 
already  know  the  main  functions  of  the  motor.    The  current 
is  conducted  to  the  motor  under  the  floor  of  the  car.    The 
mechanism  consists  of  a  motor  fixed  under  frame  of  car.     On 
the  end  of  the  motor  shaft  a  pinion  gears  into  a  spur  wheel 
on  an  intermediate  shaft.    On  the  other  end  of  the  latter 
another  pinion  gears  into  a  spur  wheel  on  the  driving  axle  of 
the  car,  and    motion  thereby  being    communicated.    The 
Sprague  motors  are  perfectly  automatic,  running  at  nearly 
the  same  speed  for  all  roads  up  to  the  maximum,  and  adjusts 
itself  to  normal  speed  under  sudden  changes  in  load.     A 
diagram  showing  a  street  railway  current  curve  gives  an  idea 
of  the  en^atic  power-calls  on  the  niotor.  (PlateXlI.)  As  regards 
the  system  of  braking,  when  a  motor  is  in  operation  it  is  gene- 
rating an  electro-motive  force.    In  other  words,  it  is  acting, 
like  a  dynamo,  and  since  this  depends  upon  the  strength  of 
tiie  field  magnet  and  the  iotensi^  of  motion,  and  since  the 
field  magnet  strength  is  under  positive  control,  it  follows  that 
the  electro-motive  force  can  be  made  to  equal  the  initial 
motive  force,  and  even  to  exceed  it  when  this  electro-motive 
force  of  the  motor  thus  predominates.    The  machine  wilL 
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then  become  a  generator  and  gire  current  to  the  rails,  and  its 
mechanical  effects  are  reversed,  so  that  it  brakes  the  train 
instead  of  propelling  it. 

For  controlling  the  cars  a  series  of  levers  are  worked  on 
the  platforms,  and  a  "rheostat"  is  used  for  throwing 
machines  into  circuit.  The  last  item  to  be  determined  is  the 
return  of  the  current  to  the  power-house.  There  are  many 
methods,  as  have  already  been  pointed  out,  namely,  by  earth 
plates  being  buried  in  damp  soil  and  by  rail ;  but  in  recent 
practice  the  complete  metallic  return,  the  same  as  the  over- 
head wire  laid  on  the  top  of  the  sleepers  and  between  the 
rails,  and  connected  with  the  latter  close  to  the  joints,  is 
pronounced  to  be  satisfactory. 

Of  course  many  objections  of  an  ssthetical  nature  have 
been  urged  against  the  overhead  gearing,  but  they  are  more 
apparent  than  real,  and  those  who  take  their  stand  on  such 
paltry  objections  I  would  recommend  to  look  at  the  telegraph 
and  telephone  cables  so  obtrusivelj  conspicuous  in  big  towns. 
The  telephone  people  have  also  complained  that  the  ground 
return  interferes  with  the  successful  operation  of  the  tele- 
phone. The  same  argument  could  be  brought  against  electric 
lighting  and  telegraphs.  The  telephone  people  coidd  meet 
this  chief  objection  by  having  a  metallic  return  constructed, 
the  cost  of  which  would  be  a  mere  bagatelle.  As  regards 
the  risk  to  human  life  by  shock,  the  working  potentiality  of 
500  volts  is  so  low  that  it  is  hardly  worth  considering. 
Having  touched  the  frioge  of  the  principal  objections  a  brief 
comparison,  pro  and  con,  with  other  systems  of  traction  will 
be  considered.  Traction  expenses  on  horse  tramways  amount 
to  two-thirds  of  entire  working  expenses,  to  say  nothing  of 
its  inhumanity ;  and  as  to  steam,  it  is  a  clumsy  but  effective 
method  of  applying  force,  and  the  citizens  of  Hobart  would 
be  wanting  m  public  spirit  if  they  ever  permitted  steam 
engines  to  run  along  their  streets.  If  a  draughtsman  sat 
down  and  deliberately  attempted  to  design  an  affront  to  a 
decent  community  he  could  not  have  succeeded  better  than  at 
Sydney.  The  working  expenses  of  the  steam  trams  Ibere 
amount  to  3s.  per  train  mile.  It  is  now  generally  admitted 
that  the  struggle  for  existence  lies  between  the  cable  system 
and  the  electric.  The  cost  of  the  construction  of  the  former 
in  Melbourne  amounted  to  J634i,000  per  mile,  and  75  per  cent, 
of  the  available  energy  is  lost  by  dragging  the  cable  itself, 
while  the  whole  of  the  energy  can  be  utilised  by  the  over- 
head system,  excepting  a  few  points  percent,  due  to  resist- 
ance of  the  current  by  the  overhead  wires,  to  say 
nothing  of  numerous  mechanical  defects.  At  Min- 
neaopolis  ^0,000  was  spent  in  the  purchase  of  cable 
plant,  but  was  cast  on  one  side  as  scrap  iron  to  make  way  for 
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an  electrical  system.  The  cable  system  can  certainly  Bar- 
mount  phenomenal  grades,  but  on  the  other  hand  the  elec- 
trical tramway  can  negotiate  1  in  8  grades,  or  even  less ;  it 
is  only  a  question  of  power;  and  Mr.  Beis,  an  electrical 
engineer,  has  made  some  very  valuable  discoveries  as  to 
electrical  braking  and  adhesion,  which  I  hope  to  see  practic- 
ally demonstrated  at  an  early  date. 

As  much  as  one  would  like  to  submit  these  different  tram- 
way systems  to  a  searching  analysis  of  cost,  not  only  as  re- 
gards construction,  but  working  and  maintenance;  but 
having  already  overstepped  the  limits  of  a  paper,  I  can 
simply  record  the  fact  that  the  Frankfort-Offenbach  line  in 
Germany  is  the  most  expensively  worked  tramway  in  Europe 
or  America,  the  cost  amounting  to  4)^d.  per  car  mile.  Mr. 
Crosby  summarises  the  cost  of  working,  etc.,  three  of  the 
principal  lines  in  America : — **  Interest  on  investment,  one- 
quarter  to  one-fifth  of  the  whole,  i.^.,  1  cent  per  car  mile,  or, 
say,  20  per  cent,  of  the  total.  Coal  is  about  12  per  cent., 
attendance  40  per  cent.,  machinery  and  line  (without  interest) 
about  20  per  cent." 

Here  is  a  view  of  the  Telpherage  system.  (Plate  XIII.)  It 
requires  no  earthworks,  bridges,  culverts,  etc.,  as 
railways  do.  There  are  three  lines  worked  on  this 
system  in  England — Alexandra  Park,  half  a  mile; 
Glynde,  a  mile  and  a  half;  and  Eastpool  a  mile 
and  a  half;  the  latter  two  for  mineral  purposes.  I 
throw  the  suggestion  out  that  they  are  admirably  adapted  for 
the  developments  that  are  taking  place  at  the  present  time  on 
the  West  Coast  It  is  difficult  indeed  to  surmise  what  shape 
electrical  developments  will  take  in  the  future,  its  potentiality 
being  apparently  infinite.  It  is,  however,  no  stretch  of  the 
imagination  to  say  that  it  is  the  locomotive  power  of  the 
future.  In  preparing  this  paper  I  have  consulted  Professor 
S.  P.  Thompson's  works.  Professor  Ayrton,  Du  Moncel, 
Martin  and  Wetzler,  and  other  soientific  papers.  (Plate 
XIV.) 


DISCUSSION. 

Mr.  Macfablakb  said : — Your  Excellency  and  Gentlemen, 
— Having  been  asked  to  take  part  in  the  discussion  following 
Mr.  Montague  Jones'  excellent  paper,  I  have  pleasure  in  doing 
•so,  as  I  have  had  opportunity  of  gathering  some  information 
on  this  interesting  subject,  being  in  correspondence  with  a 
manufacturing  company,  makers  of  electric  railway  plant,  the 
Thomson-Houston  Company.  There  are  only  two  or  three 
points  which  I  would  desire  to  emphasise  as  of  special 
general  [^interest  to  the  public,  and  the  first  point  is  that 
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electric  traction  is  not  now  confined  to  the  region  of  scientific^ 
experiment,  but  is  an  established  commercial  success.  In  the- 
United  States  there  are  310  tramways  or  railroads  worked  bj 
electricitj,  with  4,000  cars  and  7,000  motors.  In  the  citj  of 
Minneapolis  a  new  and  expensive  cable  has  been  abandoned 
and  electricity  adopted,  and  it  is  estimated  that  one-third  of 
the  street  raifwaj  mileage  in  the  States  is  worked  by  electric 
traction;  and  further,  the  following  tramways,  amongst 
others,  pay  a  dividend  of  8  per  cent :— The  West  End  Bead, 
Boston  (probably  the  largest  tramway  company  in  the  world) » 
the  Springfield,  Troy  and  Lansenbury,  and  Utica  and 
Mohawk  tramways.  These  facts  are  sufficient  to  show  that 
electric  traction  for  tramways  and  railroads  is  a  commercial 
success.  I  am  speaking  now  of  the  overhead  system,  and  on 
the  general  principle,  for,  of  course,  there  are  electric  railroad 
companies  which  do  not  pay  dividends,  as  in  all  commercial 
ventures.  With  regard  to  steep  grades  I  may  add  1  in  7  is 
not  too  steep  for  working.  I  believe  the  steepest  grade  in  the 
proposed  Hobart  line  is  1  in  16. 

It  is  interesting  to  note  further  that  electric  traction  has- 
also  been  successfully  applied  to  tramways  for  mills  and 
manufactories,  as  well  as  to  street  railways,  and  is  found  a 
convenient  method  of  transporting  raw .  materials,  manufac- 
tured products,  coal,  and  other  commodities  from  one  part  of 
the  works  to  another.  Electricity  fully  meets  the  require- 
ments of  such  a  case.  The  special  advantages  claimed  for 
electricity  over  steam  motors  or  locomotives  are  three  in. 
number,  viz.,  safety,  the  removal  of  obstacles  presented  bj 
grades,  and  economy.  Its  safety  is  seen  from  tne  £act  that 
the  road  may  be  run  through  the  mills  and  store-houses, 
without  increasing  the  insurance  rates.  Steam  is  unsuited  to 
indoor  work,  and  even  when  used  entirely  out  of  doors  there 
is  always  some  clanger  of  fire,  and  there  is  the  smoke  and  the- 
noise  and  dirt  arising  from  the  locomotive.  In  the  matter  of 
grades,  whilst  4  per  cent.  (1  in  25)  is  about  the  maximum 
which  steam  can  overcome,  grades  of  12  per  cent.  (1  in  8}),. 
or  more,  are  easily  surmounted  by  electricity.  The  expense 
for  horse-power  of  running  a  steam  locomotive  in  comparison 
with  a  large  stationarv  engine,  where  all  the  advantages  of 
concentration  are  available,  shows  decided  economy  in  favour 
of  the  large  plant.  Electricity  furnishes  a  means  for  trans- 
mission of  power  with  minimum  loss  and  cost,  permitting  the 
concentration  of  the  generating  plant,  whether  steam  or 
water  power,  and  thus  appeals  strongly  to  the  business  man 
on  the  ground  of  economy.  One  advantage  possessed  by 
electricity  alone  is  that  the  overhead  wire  ma^  be  tapped 
anywhere,  and  a  stationary  motor,  an  electric  hoist,  a  pump»^ 
or  any  form  of  electric-power  machine  operated  from  it. 
Electric  traction  is  in  use  at  the  works  of  the  !l^ltimore 
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^gar  Befinerj,  Pittsburgh  Plate  Olass  Company's,  Trenton 
Iron  Works,  and  many  other  mills  and  lactones. 

As  to  the  safety  of  the  OTerhead  wire  system  in  regard  to 
freedom  from  accident  or  danger  to  human  life,  it  is  very 
satisfactory  to  have  reliable  and  independent  testimony  apart 
from  experts  or  officials  connected  with  manufacturing  com- 
panies. The  Boston  Daily  Advertiser,  the  well-known  Con- 
servatiye  journal  of  a  Gonseryative  city,  addressed  letters  to 
the  Mayors  of  the  Tarious  cities  in  which  the  overhead  system 
of  electric  tramways  was  in  use.  The  questions  submitted 
were : — 1st.  What  system  of  electric  cars  is  in  use  in  your 
•city?  2nd.  Whether  any  persons  have  been  seriously 
injured  or  killed?  3rd.  Whether  any  apprehension  is  felt 
among  your  people  as  to  safety  on  account  of  this  electric 
system  ?  4th.  Whether,  as  a  result  of  its  introduction,  the 
street  car  service  is  improved  ?  5th.  Whether  popular  feel- 
ing is  in  favour  of  the  overhead  wires,  or  hostile  to  it  ?  In 
reply  69  answers  were  received  from  as  many  cities,  which 
were  published  in  the  Advertiser^  appearing  on  the  26th 
August,  1890.  In  regard  to  the  third,  fourth,  and  fifth 
questions  the  consensus  of  public  opinion  is  exceedingly 
favourable ;  and  on  the  point  of  danger  raised  by  the  second 
question  the  Advertiser,  in  summing  up,  says : — "  We  find 
that  of  the  69  cities  reports  of  accidents  are  confined  to  15. 
Of  these  only  8  resulted  in  serious  or  fatal  injuries  to  human 
beings,  the  others  being  the  killing  of  horses  by  falling  wires. 
Of  the  human  beings  killed,  in  all  but  two  cases  the  accident 
was  due  to  other  causes  than  the  electric  wires,  and  in  both 
cases  where  the  wires  apparently  brought  death  they  were  by 
electric  light  wires.  We  have  not  heard  of  a  single  death 
from  the  trolly  wire."  It  must  be  admitted  this  independent 
iiestimony  is  very  satisfactory. 

Nashville,  Tennessee,  claims  to  have  the  largest  electric 
railway  system  in  the  States,  excepting  the  city  of  Boston. 
And  I  will  conclude  this  short  sketch  with  an  extract  from 
the  Mayor  of  Nashville's  letter  in  reply  to  the  questions  sub- 
mitted by  the  Boston  Daily  Advertiser : — "  No  person  has  been 
injured  by  the  system.  Three  horses  have,  however,  been 
killed,  caiued  by  rusted  telephone  wires  falling  across  the 
'trolly  wire  and  conveying  the  current  from  tJhie  trolly  wire  to 
-the  ground.  Li  one  instance  when  one  of  these  accidents 
occurred  a  Negro  woman,  in  attempting  to  pass,  grabbed  " — 

Sxcuse  the  expression;  it  is  not  mine,  but  the  worthy 
lyor^s.] — "the  telephone  wire,  and  was  thrown  to  the 
rground.  She  naturally  did  right  smart '  high  kicking,'  but 
she  immediately  arose,  much  frightened,  but  in  nowise 
injured.    From  this  it  seems  that  while    the  trolly  wire 
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oonyeys  sufScient  electricity  to  kill  a  horse,  jet  there  is  not 
sufficient  current  to  kill  a  human  being." 

Mr.  C.  W.  S.  James,  C.E.,  said  he  had  been  deepljr 
interested  in  the  paper  read,  and  had  tried  to  think  how  far 
the  electric  traction  system  could  be  applied  to  Hobart.  A 
few  months  ago  he  had  estimated  what  could  be  done  in 
'Launceston  by  utilising  the  South  Esk  Biver,  and  he  thought 
that  there  from  1,000  to  1,300  horse-power  could  be  aTailable. 
In  regard  to  Hobart,  however,  there  was  not  the  same  power 
available,  and  he  believed  they  would  require  to  look  to 
generated  power  in  any  electrical  system  introduced.  He 
thought  the  system  could  be  usefully  applied  to  carrying 
minerals  on  the  West  Coast,  and  that  the  '*  overhead  system 
was  well  adapted  for  the  streets  of  Hobart. 

Mr.  J.  FiNCHAM,  G.E.,  said  he  had  followed  the  paper  with, 
interest,  but  they  had  no  reference  to  the  length  of  the  steep 
grades  surmounted.  He  believed  that  in  any  scheme  for 
electrical  traction  in  Hobart  this  would  be  one  of  the 
difficulties.  He  was  aware  that  there  were  about  300  tram- 
ways in  America,  but  he  had  not  been  able  to  get  any 
particulars  as  to  the  grade,  or  whether  it  was  equal  to  such  a 
grade  as  they  had  to  contend  with  in  going  up  Elizabeth- 
street. 

Mr.  A.  W.  Lawder,  C.E.,  thought  the  length  of  grade  to 
be  overcome  simply  resolved  itself  into  a  question  of  the 
power  of  the  accumulator. 

Mr.  Finch  AM  said  that  was  just  the  difficulty  the  engineers 
found.  They  had  not  been  able  to  provide  enough  accumula- 
tion to  overcome  a  sustained  strain. 

Mr.  Jones,  in  reply,  said  Mr.  Fincham  appeared  to  associate 
the  "  storage  system  "  with  the  practical  operation  of  electric 
trams,  but  it  was  clearly  pointed  out  that  the  "  storage  "  up 
to  the  present  time  was  an  ideal  method,  and  that  the 
"overhead  system"  was  the  only  one  of  practical  value. 
The  main  defects  of  the  former  are  the  limited  capacity  of 
the  cells,  and  when  brought  to  bear*on  a  grade  of  6  per  cent, 
heat  instead  of  current  was  developed,  which  buckled  the  cell 
plates,  rendering  them  useless;  and,  again,  the  cells  are 
composed  of  lead,  weighing  altogether  8,5001b.,  which  has  to 
be  carried  about  over  light  as  well  as  the  heavy  grades,  losing 
60  per  cent,  of  the  available  efficiency.  Coming  to  the 
"  overhead  system,"  the  question  of  surmounting  heavy  and 
continuous  grades  resolves  itself  into  a  question  of  increased 
power,  which  is  always  to  be  obtained  from  the  central 
station,  and  herein  lies  the  great  advantage  the  overhead 
system  has  over  any  other.    All  the  available  energy  can  be- 
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atilisi  d  excepting  a  few  points  per  cent.,  due  to  the  resistanoe 
of  the  current  by  the  conductor.  The  maximum  grade  in 
Hohart  is  1  in  16,  and  is  slight  compared  with  some  of  the 
towns  where  cars  are  being  operated  bv  electricity.  The 
foil  wing  is  an  extract  from  a  letter  from  the  directors  of  the 
"  Richmond  Union  Passenger  Line  "  to  Mr.  Sprague : — *'  The 
road  which  you  have  equipped  under  most  trying  conditions 
has  been  one  of  the  most,  if  not  the  most,  difficult  which  could 
be  met  with  in  street  railway  "work.  The  excessive'  and 
continuous  grades,  the  numerous  sharp  curves,  the  gradients 
in  these  curves,  the  weight  of  the  cars,  and  the  heavy  loads 
which  they  have  been  required  to  carry,  together  with  the 
extent  of  the  system,  and  the  number  of  the  cars  in  operation 
(about  40),  constitute  the  enterprise  the  largest  and  most 
difficult  yet  inaugurated  in  any  part  of  the  world.  We 
acknowledge  the  successful  fulfilment  of  all  the  terms  and 
conditions  of  the  contract,  and  compliment  you  upon  having 
achieved  so  signal  a  success."  The  number  of  street  electric 
railways  at  work,  and  the  number  contemplated,  is  quite 
sufficient  to  prove  that  it  has  long  since  passed  the  experi- 
mental 8ta(;e  of  development.  Citizens  of  Hobart  should 
keep  these  facts  in  view,  and  revise  to  listen  to  any  argument 
stating  it  to  be  impracticable  to  introduce  an  electric  service 
here.  The  wretched  apology  for  a  permanent  way  will  cer- 
tainly have  to  be  removed,  and  a  neat  steel-grooved  rail  put 
in  its  place,  as  the  basis  of  efficient  street  transit  is  a  smooth 
and  sound  rolling  surface.  I  would  also  like  to  see  a  4ft. 
8|in.  gauge,  instead  of  a  3ft.  6in.  gauge,  as  the  latter  might 
create  mechanical  difficulties  which  cannot  at  present  be  fore- 
seen, as  all  the  electric  roads,  or  nearly  so,  are  built  to  4f^. 
b^in.  requirements.  Of  course  these  difficulties  would  be 
overcome  ;  still  it  is  just  as  well  to  be  on  the  safe  side.  As 
regards  a  prime  source  of  power  for  Hobart,  it  is  a  simple 
question  of  cost  and  maintenance  whether  water  or  steam 
would  be  better.  There  is  plenty  of  water,  and  the  cost  to 
supply  a  constant  head  would  be,  I  think,  much  less  than 
coal  Two  hundred  h.p.  would  be  more  than  sufficient  force 
for  a  service  of  12  cars,  and  as  to  the  mechanical  power  for 
equipment  it  does  not  make  much  difference  whether  the 
grades  be  1  in  5  or  1  in  10,  as  the  motors  used  are  of  a 
standard  size,  having  a  capacity  of  15  h.p.  each.  Where  the 
grades  do  not  exceid  4  to  5  per  cent ,  one  motor  could  do  the 
work,  but  where  the  grades  exceed  5  and  run  up  as  high  as 
10  per  cent.,  then  it  is  unsafe  to  operate,  except  by  driving 
both  axles,  and  then  the  equipment  must  be  two  15  h.p. 
motors.  The  average  weight  for  street  motors*  equipment 
is  about  1001b.  per  h.p  Hence  2*15  h.p.  motor  equipment 
will  weigh  about  3,0001b.  I  have  deduced  this  to  mathe- 
matical  formulae    following:— H.P. =4-75= M.T.   (C  x  1), 
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where  M=mileB  per  hour,  T  No.  of  tons,  C  rise  in  feet  per 
100.  The  cost  of  single  line  "overhead"  construction, 
including  permanent  way  material,  under  average  conditions 
should  not  amount  to  more  than  ^8,500  per  mile.  This,  in 
<somparison  with  the  cable  system  at  Melbourne  at  ^4,000 
per  mile  is  very  marked,  and  the  economy  of  the  overhead 
system  is  so  manifest  that  Mr.  Henry  Peabody,  of  Boston, 
wrote  to  me  as  follows,  in  reply  to  inquiries  :—*'  There  is  a 
feeling  among  all  Municipal  Councils,  where  railways  apply 
for  overhead  lines,  that  the  increased  economy  warrants 
their  asking  for  a  decrease  of  fares,  hence  their  desire  to  keep 
quiet  about  their  balance-sheets."  Mr.  James  asked  me  to 
explain  the  Telpherage  system.  There  are  two,  '*  the  series/* 
and  the  "cross  ones  parallel."  The  latter  is  now  being 
operated  in  many  places.  The  skips  or  trucks  are  suspended 
and  supported  by  iron  rods,  which  are  likewise  supported  by 
poles,  and  the  lower  rod,  acting  as  a  conductor,  is  constructed 
on  the  "  break  and  make  "  principle  at  every  120ft.  or  sOt 
taking  its  supply  of  current  from  a  dynamo  fixed  at  a  conve- 
nient place.  The  "  makes  and  breaks "  are  normally  closed, 
so  that  a  current  of  electricity  may  flow  from  end  to  end ;  but 
when  the  first  wheel  of  the  skip  of  a  train  touches  the 
''break/' the  circuit  is  closed,  and  the  current  runs  back  to 
the  kst  wheel  of  the  train,  and  into  the  skip  containing  the 
motor,  and  thereby  energising  the  train.  The  same  operation 
continues  at  the  intervals  stated  to  the  end  of  the  journey. 
It  can  be  worked  up  to  15  miles  per  hour  with  ease,  Hud  the 
cost  of  carrying  is  about  one  halfpenny  per  ton  per  mile. 
Unlike  most  new  inventions,  **  Telpherage  "  does  not  persist 
in  adhering  to  any  principle  of  an  obsolete  type,  but  is  an 
innovation  so  extraordinary  as  to  pass  all  practical  experience. 
As  feeders  to  the  West  Ck)a8t  lines  nothing  could  be 
more  admirable,  and  not  in  the  remote  future  we  shall  see  it 
universally  adopted,  instead  of  those  useless  unpayable  lines 
and  costly  roads  that  cripple  the  resources  of  new  countries. 


T^OTES    ON  THE  SHELL -MOUNDS  AT  SEAFOED. 

LITTLE  SWANPORT: 

Br  Alvbrd  J.  Tatlob,  F.L.S.,  F.B.G.S.,E. 

AmoDg  the  many  interesting  relics  of  the  Aborigines  of 
Tasmania  that  yet  remain,  not  the  least  interesting  are  the 
shell- mounds  that  mark  the  spot  where  tbej  formed  their  en- 
campments and  feasted  before  the  intrusion  of  a  white  race 
had  disturbed  their  simple  and  peaceful  modes  of  living. 
Such  shell  heaps  as  that  to  which  I  am  about  to  refer  occur 
in  other  parts  of  the  world,  and  for  some  time  thej  were  sup- 
posed to  be  nothing  more  particular  than  ordinary  "  raised 
Deaches."  Even  now  in  Tasmania  there  are  many  well-in- 
formed people  who  cannot  bring  themselves  to  believe  that 
the  shell  heaps  noticeable  in  many  places  on  our  shores  are 
the  kitchen-middens,  or  "refuse  heaps,"  of  the  Aborigines  of 
the  colony ;  and  it  is  for  the  information  of  such  sceptics  that 
1  place  on  record  the  following  evidence  as  establishing 
beyond  all  reasonable  doubt  the  fact  that  they  are  this,  and 
nothing  more.  One  has  only  to  examine  these  remarkable 
accumulations  to  obtain  evidence  of  an  intensely  interesting 
and  convincing  character,  and  the  results  of  a  peraonal  ex- 
amination of  the  extensive  shell  mounds  to  be  found  on  the 
estate  leased  by  Mr.  Samuel  Drake  at  Little  Swanport  have 
induced  me  to  hope  that  a  few  notes  on  the  subject  may  be 
of  some  interest  to  the  Fellows  of  this  Society.  It  may  be  as 
well,  I  think,  to  prelude  what  I  have  to  advance  as  direct 
evidence  in  favour  of  my  contention  by  briefly  referring  to 
one  or  two  of  the  reasons  why  the  accumulation  of  shells  at 
Little  Swanport  cannot  be  regarded  as  having  been  due  to 
the  upraising  of  oyster  beds,  or  as  having  been  duo  to  the 
wash  of  surf  upon  the  spot.  Li  the  first  place,  although  it 
can  be  shown  that  at  some  places  nvhere  shell  mounds  occur 
in  the  colony  live  and  dead  shells  are  thrown  up  by  the  surf, 
at  Little  Swanport  there  is  no  wash  or  surf  to  cast  up  shells, 
for  while  the  plunging  seas  roar  on  the  bar  outside,  the  waters 
within  are,  as  a  rule,  as  still  and  as  peaceful  as  the  waters  of 
a  mill  pond.  The  conclusion  that  the  shell  beds  have  been 
upraised  from  the  sea  is  disposed  of  by  the  natural  features 
that  distinguished  true  raised  beaches  from  kitchen-middens 
or  refuse  heaps.  Sir  John  Lubbock,  in  his  "  Prehistoric 
Man,"  has  drawn  attention  to  the  fact  that  raised  beaches 
contain  species  the  individuals  of  which  are  of  different  ages, 
and  that  the  shells  are,  as  a  matter  of  course,  mixed  up  with 
a  large  amount  of  sand  and  gravel.  He  also  quotes  Professor 
Steenstrup,  who,  in  combating  the  idea  that  the  shell  mounds 
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of  Denmark  were  raised  beaches,  directed  attention  to  the 
circumstance  that  "  the  shells  belonged  entirely  to  full-grown 
or  to  nearly  full-grown  individuals,  and  that  they  consisted 
of  four  species  which  do  not  live  together,  nor  require  the 
same  conditions,  and  would  not,  therefore,  be  found  together 
in  a  natural  deposit ;  and  thirdly,  that  the  stratum  contained 
scarcely  any  gravel,  but  consisted  almost  entirely  of  shells" 
(pp.  224-5).  This  reasoning  applies  exactly  to  the  shell 
mounds  at  Little  Swanport :  for  not  only  is  there  an  absence 
of  anything  like  stratification  or  admixture  of  much  sand  or 
gravel  with  them,  but  the  whole  of  the  oyster  shells  that 
have  come  under  my  notice  are  of  mature  growth,  and  are 
mixed  up  with  other  species  that  do  not  live  together.  In 
connection  with  this  negative  evidence  I  may  throw  out  the 
consideration  that  if  these  deposits  were  merely  the  indica- 
tions of  an  upraising  it  would  only  be  reasonable  to  anti- 
cipate that  many  of  the  shells  would  be  found  in  natoral 
pairs.  Such,  however,  is  not  the  case  at  Little  Swajiport,  the 
shells  that  I  noticed  during  my  recent  visit  to  that  very 
pleasant  and  interesting  spot  being,  in  every  instance,  single 
shells  scattered  just  as  we  misht  expect  to  find  them  in 
refuse  heaps.  Another  noticeable  feature  in  the  mounds  at 
Little  Swanport  is  the  fact  that  a  very  large  proportion  of  the 
shells  are  broken  at  one  particular  part,  as  if  they  had  been 
broken  there  to  assist  in  the  process  of  opening  them.  It  is 
also  noticeable  that  many  of  them  have  imdergone  the  action 
of  fire.  To  turn  to  the  more  direct  evidence.  The  encamp- 
ments of  the  Aborigines  were  always  formed  on  the  margin 
of  streams  or  lagoons.  Possessing  no  appliances  for  digging 
or  sinking  wells,  it  was  a  matter  of  importance  to  them  to  be 
near  fresh  streams  or  springs.  On  the  spot  where  the  shell 
mounds  are  thickest,  at  Little  Swanport,  there  is  a  splendid 
fresh  water  spring,  which  bubbles  up  within  a  few  yards  of 
the  bay,  yielding  a  plentiful  supply  of  the  sweetest  fresh 
water.  Their  place  of  encampment  depended  also  upon  the 
food  obtainable,  and  as  the  daily  food  of  those  living  near  the 
Coast  consisted  largely  of  shell  fish,  such  as  oysters,  turbos, 
and  haliotis  or  mutton  fish,  they  would  naturally  resort  to 
such  a  favoured  spot  as  Little  Swanport,  where  these,  together 
with  the  crayfish,  another  article  of  their  diet,  could  be  found 
in  abundance.  As  a  matter  of  history,  it  is  known  that  a 
very  large  tribe  of  natives,  known  as  the  Oyster  Bay  tribe, 
frequented  the  spot,  and  during  my  recent  visit  to  it  I  was 
able  to  discover  some  very  interesting  indications  of  the 
primitive  conditions  under  which  they  existed.  When  I  first 
decided  to  turn  the  shell  heaps  into  lime  of  commercial  value, 
it  struck  me  that  many  articles  of  ethnological  interest  might 
be  discovered,  and  I  gave  strict  instructions  to  the  parties 
employed  to  send  me  all  bones  or  remarkable  stones  that  they 
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might  come  across  in  breaking  down  the  shells  for  the  kild. 
It  was  not  long  before  I  had  the  pleasure  of  receiving  a 
parcel  of  bones — the  remains  of  the  marsupials  the  natives 
used  to  feed  upon — and  I  at  once  noticed  that  the  larger 
ones  had  been  split,  evidently  for  the  purpose  of  extracting- 
the  marrow.  At  a  meeting  of  the  Eojal  Society  of  Tasmania 
in  1873  Mr.  James  Scott  volunteered  certain  information 
received  from  his  brother,  Mr.  Thomas  Scott,  who,  among 
other  things,  referred  to  a  stone  which  he  had  sent  to  Eng- 
land— "  A  round  stone  chipped  all  round  to  a  circle  about 
7in.  in  diameter,  and  l^in.  thick  in  the  centre,  to  lin.  at  the 
edge.  On  this  the  females  broke  the  bones  of  animals  for 
the  marrow,  using  another  stone  about  6in.  in  diameter  for 
striking."  I  am  able  to  exhibit  a  stone  exactly  answering 
this  description,  which  I  took  from  the  surface  of  one  of  the 
shell-mounds.  It  will  be  noticed  that  at  the  middle  part  on 
one  side  it  has  been  worn  smooth  by  the  friction  of  use.  I 
also  found  mixed  up  with  the  shells  other  round  water  worn 
stones,  evidently  used  for  the  same  purpose ;  for  in  the 
Transactions  of  the  Ethnological  Society  for  1863  there  is  a 
statement  made  by  Mr.  Milligan  to  the  effect  that  the 
Aborigines  had  assured  him  that  round  stones  of  different 
sizes,  together  with  chipped  flint  instruments,  would  be  found 
in  the  shell-mounds  left  on  the  scenes  of  their  feasts.  Bear- 
ing in  mind  the  latter  portion  of  this  statement,  I  was  very 
anxious  to  find  some  of  the  chipped  flints,  and  made  a  careful 
examination  of  the  surface  of  the  shell-mounds.  You  may 
imagine  my  delight  when  my  eye  rested  on  a  well  marked  one 
which  had  been  turned  up  in  ploughing.  Further  examin- 
ation led  to  the  discovery  of  several  others  of  the  same 
character.  But  I  was  not  yet  satisfied,  as  I  had  found  them 
all  upon  the  surface.  Being  anxious  to  test  the  extent  of  the 
shell  deposits,  I  got  my  companion,  Mr.  W.  Luttrell,  to  put 
down  a  few  prospecting  holes,  and  in  sinking  one  of  these  we 
came  across  a  well-chipped  flint,  buried  in  the  shells  some 
12in.  below  the  surface.  There  is  one  significant  fact  in  con- 
nection with  the  bones  found  in  these  shell-mounds,  and,  in- 
deed, with  the  shell  heaps  alone,  and  that  is  the  constant 
occurrence  of  charcoal — the  remains  of  the  fires  kindled  by 
the  natives  to  roast  the  animals  and  to  cook  the  shell  fish  "  in 
their  own  gravy."  It  is  known  that  to  do  the  latter  the  large 
shells  were  placed  upon  the  fire  as  dishes,  and  that  this 
method  of  cooking  rendered  the  contents  tender  and  succu- 
lent. The  presence  of  the  charcoal  under  such  circumstances 
affords  another  link  in  the  chain  of  evidence  that  bears  out  the 
certainty  that  these  shell-mounds  are  something  much  more 
interesting  than  upraised  beaches  or  oyster  beds.  Perhaps 
the  most  interesting  of  the  **  finds  "  yet  made  in  connection 
with  the  ehell-mounds  at  Little  Swanport  has  been  the  dis- 
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coYerjof  a  bone  (which  I  now  exhibit)  which  gives  evidence 
of  having  been  worked  or  groand.  As  far  as  I  know  it  is 
the  first  bone  instrument  of  the  kind  that  has  jet  been  re- 
xerred  to  in  connection  with  the  history  of  the  Aborigines  of 
this  colony.  It  was  discovered  by  Mr.  Herbert  Luttrell  in 
breaking  down  the  shells  from  one  of  the  faces  opened  to 
supply  the  kiln.  Mr.  Bonald  Ounn  has  stated  that  in  re- 
moving haljotis  or  mutton  fish  from  the  rocks  to  which  they 
closely  adhere  the  natives  used  a  wooken  spatula-shaped  in- 
strument, and  Backhouse  writes  that  the  mutton  fish  were 
often  taken  in  deep  water  by  the  native  women,  who  dived  for 
them  and  forced  them  ofE  the  rocks  by  means  of  a  wooden 
chisel.  The  French  explorer,  La  Billardi^re,  saw  how  these 
chisels  were  made.  "  We  observed>"  he  writes,  "  some  of  the 
savages  employed  cutting  little  bits  of  wood  ii^  tbe  form  of  a 
spatula,  and  smoothing  them  with  a  shell,  for  the  purpose  of 
separating  from  the  rock  limpets  or  sea-ears  on  which  to 
feast."  I  think  it  quite  probable  that  the  bone  instrument 
before  us  was  used  for  a  similar  purpose.  On  examination  it 
will  be  found  that  it  is  somewhat  worn  just  at  the  spot  where 
it  would  be  most  likely  to  show  the  effects  of  friction  if  used 
to  work  and  lever  the  sea<ear  from  the  rock.  In  any  case  it 
is  interesting,  as  indicating  one  step  towards  a  degree  of 
civilisation  that  the  Aborigines  of  the  colony  were  destined 
never  to  reach.  In  putting  down  the  prospecting  holes  above 
referred  to  I  satisfied  myself  that  the  shell  deposits  at  Sea- 
ford  extend  over  several  acres  of  ground,  varying  in  depth 
from  Gin.  to  6ft.  It  is  the  vast  extent  of  these  deposits  that 
renders  it  almost  impossible  for  anyone  at  first  blush  to 
realise  that  they  are  the  refuse  heaps  of  the  Aborigines.  When 
it  is  remembered,  however,  that  the  tribes  near  the  sea-shore 
lived  principally  on  shell  fish— for,  according  to  Calder,  and 
other  authorities,  the  natives  of  Tasmania  would  rather  have 
starved  than  use  any  kind  of  scale-fish  for  food— it  wiUeafiily 
be  seen  that  large  refuse  heaps  would  very  rapidly  accumu- 
late on  the  f eedmg  grounds.  The  best  authorities  agree  that 
the  natives  were  very  ravenous  eaters,  and  setting  Sie  num- 
ber of  the  Oyster  Bay  tribe  at  500  (an  estimate  I  have  heard 
given),  and  putting  down  to  the  account  of  each  member  of 
the  tribe  a  consumption  of  20  oysters  per  day,  that  small 
calculation  alone  would  give  20,000  sinele  shells  per  day  to 
the  refuse  heaps.  There  is  one  thought  in  connection  witii 
this  matter  with  which  I  will  conclude  my  somewhat  desultory 
notes.  Lubbock  has  pointed  out  that — "  A  country,  the  in* 
habitants  of  which  live  by  hunting  and  fishing,  can  never  be 
thickly  populated."  Begarding  the  shell-mounds  at  Little 
Swanport  in  the  light  of  this  fact,  and  taking  into  consider* 
ation  their  vast  extent,  the  conclusion  is  forced  upon  us  thai 
the  spot  must  have  been  frequented  by  the  natives  for  a  very 
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long  period  of  time,  and  this  is  a  fact  that  should  not  be  lost 
sight  of  when  efforts  are  being  made  to  trace  their  history 
and  origin.  It  now  only  remains  for  me  to  mention  that  we 
are  about  to  turn  these  interusting  shell-mounds  into  a  valu-^ 
able  article  of  commerce,  and  should  anything  of  interest  be 
discorered  during  their  remoTal,  it  will  give  me  great  pleasure 
to  make  the  Fellows  of  this  Society  acquainted  with  the 
fact. 


DISCUSSION. 

Mr.  R  M.  Johnston  said  he  was  very  pleased  to  find  Mr* 
Taylor  had  taken  so  much  trouble  in  obtaining  such  valuable 
information  dealing  with  the  Aborigines  of  Tasmania.  The 
paper  read  by  Mr.  Taylor  was  extremely  interesting  from  an 
ethnological  point  of  view.  He,  Mr.  Johnston,  had  made  a 
close  study  of  these  native  "  Idtchen  middens "  for  many 
years,  and  in  his  work  on  "  The  Geology  of  Tasmania"  he 
had  devoted  a  considerable  space  to  the  description  of  these 
interesting  deposits  so  common  along  the  borders  of  our 
estuaries  and  coasts.  The  particular  shell  deposit  at  Little 
Devooport,  referred  to  by  Mr.  Taylor,  had  been  investigated 
by  him  about  two  years  ago,  and  his  observations  then 
made,  in  company  with  Mr.  Morton  and  other  members 
of  the  Fishery  Board,  left  no  doubt  in  his  mind 
that  the  deposit  was  simply  one  of  the  many  kitchen 
middens  of  the  Tasmaniau  Aborigines  abounding  every* 
where  along  our  coast  lines  in  similar  situations. 
The  lenticular  layers  of  ashes  and  charred  wood,  inter- 
calated with  the  shells,  were  then  observed  by  him,  and 
pointed  out  to  those  who  were  with  him  as  proof  of  their 
accumulation  by  human  agency.  He  could  therefore  confirm 
the  accuracy  of  Mr.  Taylor's  descriptions  and  conclusions^ 
Anyone  who  has  had  the  slightest  experience  in  observing 
these  interesting  deposits,  now  fast  disappearing  or  being 
obliterated  by  the  agriculturist's  plough  and  other  agencies, 
would  never  confoimd  them  with  the  raised  beaches  so 
common  in  Bass  Strait  Islands  and  along  portions  of  the 
northern  coast. 

Mr.  Johnston  then  drew  attention  to  the  numerous  kitchen 
middens  existing  all  along  the  borders  of  the  estuary  of  the 
Derwent,  and  especially  along  the  Domain,  New  Town  Bay, 
mouth  of  the  Jordan,  One  Tree  Point,  and  Blackman's  Bay» 
These  are  generally  formed  on  little  knolls  or  headlands, 
commanding  a  good  outlook  on  every  side.  One  interesting 
mound  exists  high  up  on  the  Domain,  near  the  New  Cricket 
Oround.    Erom  all  of  these  he  had  collected  the  chipped 
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flints,  and  occasionallj  split  bones  of  the  wallaby.  Over  150 
chipped  flints  had  been  collected  bjr  him  from  these  deposits 
near  Hobart,  and  a  very  large  number  had  recently  been  sent 
to  him,  collected  by  Mr.  John  Morrisby  on  the  borders  of 
Pipeclay  Lagoon,  South  Ann. 

He  stated  also  that  he  had  recently  received  a  communica- 
tion from  Mr.  Mitchell,  of  Lisdillon,  who  tried  upon  l^e 
basis  of  the  extent  of  these  shell  deposits  to  make  some  esti« 
mate  as  to  the  length  of  time  during  which  the  Island  was 
occupied  by  the  last  Tasmanian  race.  Mr.  Johnston  stated 
that  an  estimate  formed  in  this  way  would  be  very  unsatis- 
factory, as  the  kitchen  middens  are  formed  for  the  most  part 
on  the  marginal  boundaries  of  our  seas  and  estuaries,  and  are 
cgnstantly  being  encroached  upon  by  the  great  invader,  the 
sea.  It  is  evident  therefore  that  the  horizontal  encroachment 
of  the  sea  would  have  destroyed  the  very  earliest  deposits, 
supposing  them  to  have  existed.  It  is  aunost  certain  from 
etbnolo^cal  considerations  that  the  Tasmanian  Bace  must 
have  existed  in  Tasmania  for  a  very  long  period,  for  otherwise 
how  can  we  account  for  the  marked  racial  type  as  compared 
with  the  natives  of  the  Australian  mainland  and  elsewhere. 
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Elldridge,  W.  W. 
Elliston,  C.  H. 
Evans,  T.  M. 

Featherstone,  C.  E. 
Fincham,  James 
Fitzgerald,  George  P. 
t  Foster,  Henry 
Fowler,  Henry 
Fysh,  Hon.  P.  O.,  M.L.C. 

Geiss,  Rev.  J.  W.  H.,  Kingston 
t  Gellibrand,  Hon.  W.  A.  B.,  M.L.C.,  Hon.  Men»ber  Leeds 
Institute,  River  Ouse 
Giblin,  Edward  O.,  M.D. 
Gibson,  G.  H.,  M.B. 
Gill,  H.  H.,  M.H.A. 
Gosnell,  A.  W. 
Grant,  C.  H. 

Hales,  R.,  Shirley 
Hamilton,  John,  M.H.A. 

•  Hardy,  Dr. 

•  Henry,  Robert 
Howell,  A.  B. 
Huybers,  James  Alfred 


Innes,  J.  H. 

•Jacobs,  F.  J. 

t  Jeffrey,  Molesworth,  Bournbank,  Lachlan 
•Johnston,  R.M.,  F.L.S. 
Jones,  W.  J. 

•  Jones,  Montague 

Kermode,  W.  A.,  Mona  Vale 

•  Kingsmill,  C.  H.,  M.A. 

Law,  E.  M. 

*  Legge,  W.  v.,  Colonel,  R.A. 
Lewis,  N.  E.,  M.H.A. 
Lewis,  Thos. 

Lightly,  George 

*  M'Clymont,    James  II.,    M.A.,   the  Cascades,   Tasman's 

Peninsula 
Macdowell,  Aev.  Mr. 
Macfarlane,  James 
Macfarlane,  John 

Maddox,  Wm.  Gordon,  M.R.C.S.,  Launceston 
Maning,  H.  T. 
Mason,  Yen.  Archdeacon 

•  Mault,  Alfred 
Maxwell,  C.  M. 
Maxwell,  J.  Crawford 
Mitchell,  John 

*  Montgomery,  Right  Revd.,  Bishop  of  Tasmania 

*  Montgomery,  A. 

•  Moore,  T.  B.,  Straban 

*  Morton,  Alexander 

Murphy,  Most  Rev.  D.,  Archbishop  of  Hobart 

Nairn,  C.  C,  New  Town 

Nicholas,  Geo.  C,  Mill  Brook,  Ouse 

•  Nowell,  E.  C. 

O'Callaghan,  Rev.  T.  M.,  Zeehan 

•  Pgilvey,  A.  J.,  Richmond 

Park,  Archibald,  M.R.C.V.8. 
Parker,  Captain 
Pedder,  Frederick 

*  Petterd,  W.  R,  C.M.Z.S.,  Launceston 
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Read,  R.  Cartwright,  Redlands,  New  Norfolk 
Roberta,  H,  L. 

•  Rodwaj,  Leonard 
Rule,  C.  H. 
Rule,  James 

Salier,  Frederick  J. 

Scott,  Rev.  J.,  D.D. 

Seal,  Matthew 

Sharp,  John 

Shaw,  Bernard 

Shells,  W.  F.  M.,  M.R.C.S.E. 

•  Shoobridge,  W.  E.,  New  Norfolk 
•Shortt,  J.,  Capt.,  R.N. 

Simmons,  Rev.  J.  Wilkes 
Simmons,  M.  W. 

•  Simson,  Augustus,  Launceston 
t  Solomon,  Joseph 

•  Spencer,  Walter,  M.D.,  Launceston 

•  Stephens,  Thomas,  M.A.,  F.G.S. 
*Swan,  Edward  D. 

Syme,  J.  Wemjss 

Tabart,  T.  A. 
•Taylor,  A.ir.,  F.L.S. 
Thompson,  Rev.  E.  H.,  Huon 
Tottenham,  Major-General 
TrifBt,  J.  T.,  Ouse 
Tumbull,  T. 

Walch,  J.  H.  B. 
Walch,  Chas.  E. 

*  Walker,  James  Backhouse 
Wallack,  E. 

*  Ward,  W.  F. 

Waterhouse,  George  Wilson,  B.A.,  Launceston 

•  Webster,  Alex.  G. 
Weston,  W.  B. 
Weymouth,  W.  A. 
Wise,  Fred.  H. 

•  WooUnougb,  Rev.  J.  B.  Williams,  M.A. 
Wright,  Howard 

Toung,  Russell 
Young,  F.  J.,  B. A. 
Young,  F.  M.,  B.A. 
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MINUTES  of  tlie  Annual  General  Meeting  of  the  Rotal 
Society  of  Tasmania,  held  at  the  Royal  Society*s  JRoome 
on  Tueeday  evening,  6th  April,  1892, — James  Barnard, 
Esq,,  Vice-President,  in  the  Chair, 

The  following  gentlemen  were  elected  Cori'esponding  Mem- 
bers : — Messrs.  A.  Sydney  Oliffe,  Government  Entomologist, 
N.S.W. ;  G.  M.  Thomson,  F.L.8.,  Principal  of  the  High 
School,  Dunedin,  N.Z.;  J,  Shirley,  B.Sc,  of  Brisbane,  Queens- 
land; W.  M.  Hamlet,  F.C.S.,  F.I.C.,  Government  Analvst, 
Sydney;  Professor  W.  Bra8:g,  M.A.,  of  the  Adelaide  iJni- 
versity  ;  T.  W.  £.  David,  F.G.S.,  of  the  Sydney  University  ; 
W.  Baldwin  Spencer,  M.A.,  of  the  Melbourne  University ; 
and  Dr.  A.  Dendy,  D.S.C.,  Melbourne  University. 

The  following  persons  were  elected  Fellows  of  the  Society : — 
John  Deans,  M.D.,  Miss  May  Dickson,  the  Rev.  Herbert  R. 
Finnis,  and  Messrs.  Henrv  H.  Anderson,  B.A.,  and  John 
Goodall,  C.E. 
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REPORT. 


The  Council  of  the  Royal  Society  of  Tasmania  have 
much  pleasure  in  submitting  the  following  Report  for 
1891. 

The  first  monthly  meeting  took  place  on  April  22nd, 
when  the  President,  His  Excellency  Sir  H.  G.  C. 
Hamilton,  K.C.B.,  occupied  the  Chair,  there  being  a  good 
attendance  of  Fellows,  Lady  Hamilton  and  several  ladies 
being  also  present.  Mr.  A.  Morton,  who,  in  conjunction 
with  Mr.  C.  H.  Grant  (then  absent  from  the  Colony),  had 
been  appointed  as  Delegates  from  the  Royal  Society  to 
the  third  meeting  of  the  Australasian  Association  for  the 
Advancement  of  Science  held  at  Christchurch,  New 
Zealand,  in  1891,  gave  an  interesting  account  of  their  pro- 
ceedings, reporting  that  Hobart  had  been  fixed  as  the 
next  place  of  meeting,  and  that  His  Excellency  Sir 
R.  G.  C.  Hamilton  had  consented  to  fill  the  important 
ofifice  of  President. 

Six-  meetings  of  the  Society  have  been  held,  that  of 
November  having  been  postponed  owing  to  the  near 
approach  of  the  Science  Congress  in  January. .  All  the 
meetings  had  been  well  attended  by  the  Fellows. 

Thirteen  papers  have  been  read,  on  many  of  which 
interesting  discussions  took  place.  His  Excellency  had 
been  present  in  the  Chair  on  all  occasions.  The  subjects 
of  the  papers  read  were : — 

By  H,  H,  Montgomery^  D.D,^  Bishop  of  Tasmania, 

1 .  "  Account  of  the  Mutton  Birds  or  Sooty  Petrels,  as 
seen  in  their  homes  among  the  Furneaux  tslands,  Bass 
Straits,  Tasmania.'* 

By  B.  M.  Johnston,  F.L.S. 

2.  "  Notes  on  a  Collection  of  Blant  Impressions  from 
the  Henty  River." 
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3.  *'  Observations  on  the  Causes  of  Elevation  and  Sub- 
sidence of  the  Earth's  Crust/* 

By  Baron  von  Mueller^  K.C.M.G. 

4.  "  Remarks  on  some  Rare  Tasmauian  Plants." 

By  A.  B.  Biggs. 

5.  "  The  Possibilities  of  the  TeIes<*.ope." 

6.  "  Total  Eclipse  of  the  Moon,  May  24,  1891." 

7.  "The  Transit  of  Mercury,  May  10,  1891/ 

By  F.  Danvers' Power,  F.G.S. 

8.  "Notes  on  the  Mount  Lyell  District,  No.  1." 

9.  "  Notes  on  the  Mount  Lyell  District,  No.  2." 

By  F.  J.  Jacobs,  A.T.A. 

10.  "  Note  on  the  Arithmometer  as  an  aid  to  Actuarial 
Work." 

By  W.  Spencer,  M.D.,  M.R.C.8.  Eng. 
11."  Hypnotism  and  alleged  Phenomena." 

By  A.  J.  Taylor,  F.L.S.,  F.B.0.8,  Eng. 
12.  "Notes  on  the  Shell  Mounds  at  Seaford,   Little 
Swanport." 

Council. 
No  change  has  taken  place  during  the  session. 

Library. 

The  most  noteworthy  circumstance  in  connection  with 
the  Library  has  been  the  completion  of  the  rare  and 
expensive  work  "  The  Birds  of  Asia,"  by  J.  Gould,  F.R.S., 
the  remaining  23  parts  being  a  munificent  gift  to  the 
Society  by  the  Hon.  J.  W.  Agnew,  M.D. 

Fellows. 

Six  Fellows  and  two  Corresponding  Members  have  been 
elected ;    twenty  have  been  lost  through  resignation   or  . 
death.    The  hearty  congratulations  of  the  Council  were, 
during  the  session,  given  to  Mr.  Japies  Barnard  and  th^ 
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Hon.  Dr.  Agnew,  who  in  May  celebrated  their  jubilee  as 
Members  of  the  Royal  Society  of  Tasmania  and  its  pre- 
cursor, the  Tasmanian  Society  for  Natural  Science. 

FiNANCB. 

The  income  has  been : — Subscriptions  to  Royal  Society, 
£175;  fixed  deposit,  £208;  interest,  £10  18*.;  total, 
£393.     Expenditure,  £236  I*.  Id. 


In  moving  the  adoption  of  the  Report  the  Chairman 
stated  that  the  meeting  would  have  been  held  hi  January 
but  that  the  meeting  of  the  Australasian  Association  for 
the  Advancement  of  Science  took  up  the  whole  of  the 
time  of  those  engaged.  The  Society  had  met  with  great 
success,  for  which  the  thanks  of  the  Members  were  .due 
to  the  liberality  with  which  their  requests  had  been  met  by 
the  Parliament  of  Tasmania.  The  Municipal  Corporation 
also  deserved  thanks  for  the  manner  in  which  they  had 
given  space  at  the  Town  Hall  to  hold  the  lectures  in. 
The  Committee  had  used  almost  superhuman  exertions  to 
make  the  affair  a  success,  and  from  the  results  which  had 
attended  the  labours  of  those  engaged  there  was  no  doubt 
but  that  the  whole  had  been  a  most  undoubted  success. 

Mr.  C.  H.  Grant  seconded  this,  which  was  carried. 

Votes  of  thanks  were  moved  by  Mr.  C.  Belstead  and 
seconded  by  Mr.  C.  H.  Grant,  to  the  Auditors  for  the 
work  carried  out  by  them  during  the  past  twelve  months, 
they  being  re-elected  to  fill  that  position;  and  by  Mr.  A. 
Morton,  seconded  by  Mr.  C.  U.  Grant,  to  the  Press  as 
follows : — '*  That  a  vote  of  thanks  be  accorded  the  Press 
for  its  valuable  services  in  promoting  the  objects  of  the 
Royal  Society  by  its  ready  and  accurate  reports  of  the' 
evening  meetings,  and  in  various  other  matters/'-«-both 
of  which  were  carried  unanimously. 

Mr.  Morton,  in  moving  the  above,  spoke  in  feeling 
terms  of  the  services  rendered  by  the  late  Mr.  J.  Johnson, 
formerly  a  member  of  the  reporting  etaff  of  The  Mercury. 
The  seconder  and  the  Chairman  also  endorsed  the  remarks 
made  by  the  Secretary,  after  which  the  meeting  terminated. 
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